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Description 

In EP-A-260,744 there are described (1H-azol-1-ylmethyl) substituted benzimldazole derivatives which 
compounds are useful as androgenic hormone biosynthesis inhibitors. The compounds of the present 
5 invention differ from the cited art compounds by the fact that they contain a quinoline, quinolinone. 
quinazoline or quinoxaline moiety in place of an benzimidazole moiety and by their favourable and 
unexpected pharmaceutical properties, in particular the compounds of the invention suppress the plasma 
elimination of retinoic acids. Further, some compounds of the invention inhibit the formation of androgens 
from progestines and/or inhibit the action of the enzyme complex aromatase which catalyses the formation 
70 of estrogens from androgenic steroids in mammals. 

The present invention is concerned with novel compounds of formula 

R 

I 0) 
CH 

the pharmaceutical acceptable acid addition salts thereof and the stereochemicaliy isomeric forms thereof, 
wherein 

25 -X^ =X^- is a bivalent radical having the formula 
-CH = CH- (x). 
-CH = N- (y).or 

30 

-N = CH- (z); 

R is hydrogen or Ci -saikyl; 

Y Is hydrogen, Ci-ioalkyl, Ca-ycycloalltyl, Ar\ Ar^-Ci-Gallcyl, Cz-eall^enyl or C2-6all<ynyl: 
35 Z is a radical of formula 




(arl) (a-2) (a-3) (a-4) 

45 



wherein 

R\ R* and each independently are hydrogen, Ci-ealkyI or Ar^-Ci-salkyl; 
R2, Rs, R8 and R^^ q^q^ Independently are hydrogen. Ci-ealkyI or Ar^; 
50 R^, R^ and R^^ each independently are hydrogen or Ci-ealkyl; 

R'' and R^ each independently are hydrogen, Ci-galkyl, Ci-ealkyloxy, halo, amino, or mono or di- 
(Ci-6alkyl)amino; or 

Z is a radical of formula 

55 



2 
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R'5 




(b-1) (b-2) (b-3) 




(M) (b-5) 



wherein 

R^^ and each Independently are hydrogen, halo, Ci-salkyI, trifluoromethyl. Ci-salkyloxy, Ar^, 
Ar^-Ci -galkyl. annino, or mono- or dl(Ci -$alkyl)amlno; 

R'*, R^« and R^^ each independently are hydrogen, Ci -ealkyl. Ar^ or Ar^-Ci -ealkyi; 
R^^ R^8 and each independently are hydrogen. Ci-ealkyI or Ar^-Ci-salkyl; 
R^3 Is hydrogen or Ci -s alky I; 

PP Is hydrogen, Ci -salkyi, Ar^-Ci-salkyl, amino or mono(Ci-6alkyl)amino: 

X3 is 0 or S; or 

Z is a radical of formula 



r26 r28 r30 r33 




wherein 

R2* is hydrogen, halo. Ci-ealkyI, Ci-salkyloxy, amino, mono- or dl(Ci-6alkyl)aminp. Ar^ or imidazolyl; 
R25 is hydrogen, Ci -ealkyi or Ar^ 

and each independently are hydrogen, Ci -ealkyi, Ar^-Ci -ealkyi, amino or mono(Ci-6alkyl)- 

amino; 

R27 and R^^ each independently are hydrogen, Ci -ealkyi, Ar\ Ci-ealkylcarbonyl. Ar^-carbonyl, Ci-eal- 
kyloxycarbonyl, carboxyl, Ci-6alkyloxycarbonyl-Ci-*alkyl, aminocarbonyl or cyano; 

R28 R29 R32^ R33 R34 g^ch independently are hydrogen, Ci -ealkyi or Ar^-Ci -ealkyi; 
n is 0 or 1; and 

Ar^ is phenyl, substituted phenyl, naphthalenyl. pyridinyl, imidazolyl. triazolyl, thienyl, furanyl or thiazolyl 
and Ar2 is phenyl or substituted phenyl; said substituted phenyl in Ar^ or Ar^ being phenyl substituted with 
1, 2 or 3 substituents each Independently selected from halo, hydroxy, trifluoromethyl. Ci -ealkyi, Ci-eal- 
kyloxy, cyano, amino, mono- and dl(Ci -ealkyl)amlno, nitro, carboxyl. formyl and Ci-ealkyloxycarbonyl. 

As used in the foregoing definitions the term halo is generic to fluoro, chloro, bromo and iodo; the term 
"Ci -ealkyi" is meant to include straight chained and branched saturated hydrocarbon radicals having from 
1 to 6 carbon atoms such as. for example, methyl, ethyl, l-methylethyl, 1.1-dimethylethyl, propyl, 2- 
methylpropyl. butyl, pentyl. hexyl; "Ci-ioalkyr is meant to include the higher homologs of "Ci -ealkyi" 
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containing 1-10 carbon atoms; the term "Ca-zcycloalkyr is generic to cyclopropyl, cyclobutyl, cyclopentyl. 
cyclohexyl and cycloheptyl; "Ca-e alkenyl" defines straight chained and branched hydrocarbon radicals 
containing one double bond having from 2 to 6 carbon atoms such as. for example, ethenyl, 2-propenyl, 3- 
butenyl, 2-butenyl. 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl; "Ca-ealkynyl" defines straight chained and 
5 branched hydrocarbon radicals containing one triple bond and having from 2 to 6 carbon atoms such as, for 
example, 2-propynyl. 2-butynyl, 3-butynyl, 2-pentynyl. 3-pentynyl, 4-pentynyl. 
It is to be understood that the 



10 



IS 



N- 



-X' 
II 

N 
I 

CH— 



moiety hereinafter referred as the 1H-azol-1-ylmethyl moiety may be substituted on either the 5, 6, 7 or 8 

20 position of the bicyclic ring system, the 6 or 7 position being preferred, the 6 position being most perferred. 
Further it should be noted that the compounds of formula (I) wherein Z is a radical of formula (a-1) are 
denoted as compounds of formula <l-a-1), compounds of formula (a-2) are denoted as compounds of 
formula (l-a-2), compounds of formula (a-3) are denoted as compounds of formula (l-a-3), compounds of 
formula (a-4) are denoted as compounds of formula (t-a*4); compounds of formula (i) wherein Z is a radical 

25 of formula (b-1) are denoted as compounds of formula (l-b-1); compounds of formula (I) wherein Z is a 
radical of formula (b-2) are denoted as compounds of formula (l-b-2); compounds of formula (I) wherein Z is 
a radical of formula (b-3) are denoted as compounds of formula (l-b-3); compounds of formula (1) wherein Z 
is a radical of formula (b-4) are denoted as compounds of formula (l-b-4); compounds of formula (I) wherein 
Z is a radical of formula (b-5) are denoted as compounds of formula (l-b-5) and compounds of formula (I) 

30 wherein Z is a radical of formula (b-6) are denoted as compounds of formula (l-b'6); compounds of formula 
(I) wherein Z is a radical of formula (c-1) are denoted as compounds of formula (l-c-1); compounds of 
formula (I) wherein Z is a radical of formula (c-2) are denoted as compounds of formula (l-c-2): compounds 
of formula (I) wherein Z is a radical of formula (c-3) are denoted as compounds of formula (l-c-3); 
compounds of formula (I) wherein Z is a radical of formula (c-4) are denoted as compounds of formula (l-c- 

35 4); and compounds of formula (I) wherein Z is a radical of formula (c-5) are denoted as compounds of 
formula (l-c-5). 

The acid addition salts as mentioned hereinabove are meant to comprise the therapeutically active non- 
toxic acid addition salt forms which the compounds of formula (I) are able to form. The latter can 
conveniently be obtained by treating the base form with appropriate acids such as, for example, inorganic 

40 acids, such as hydrohalic acid, e.g. hydrochloric, hydrobromic, and sulfuric acid, nitric acid, phosphoric 
acid; or organic acids such as, for example, acetic, hydroxyacetic, propanoic, 2-hydroxypropanoic, 2- 
oxopropanoic, ethanedioic, propanedioic. butanedioic, (Z)-2-butenedioic, (E)-2-butenedioic 2-hydrox- 
ybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-propanetrlcarboxylic. methanesulfonic, ethanesul- 
fonic, benzenesulfonic, 4-methylbenzenesulfonic, cyciohexanesulfamic 2-hydroxybenzoic, 4-amino-2-hydrox- 

45 ybenzolc acids. Conversely the salt form can be converted by treatment with alkali into the free base form. 
The term acid addition salt also comprises the hydrates and solvent addition forms which the compounds of 
formula (I) are able to form. Examples of such forms are e.g. hydrates, alcoholates. 

From formula (I) it is evident that the compounds of this invention may have several asymmetric carbon 
atoms in their structure. Pure isomeric forms of the compounds of formula (I) can be separated from the 

50 mixture by conventional separation methods. 

Preferably, if a specific stereoisomer is desired, said compound will be synthesized by stereoselective 
methods of preparation. These methods will advantageously employ enantiomerically pure starting materi- 
als. 

Further it is evident that the compounds of formula (I) may also contain in their structure a tautomeric 
55 system and consequently these compounds can be present in each of their tautomeric forms. 

Particular compounds of the present invention are those compounds of formula (1) wherein R is 
hydrogen or Ci-4alkyl; and/or Y is hydrogen, Ci-ealkyl, C3-7 cycloalkyl, phenyl, substituted phenyl, 
pyrldinyl, imidazolyl or thienyi; and/or Z is a radical of formula (a-1), (a-2). (a-3) or (a-4) wherein R\ R^. R^, 



4 
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R*. R5, R«, R8, RIO, R»i and R^2 ^ach independently are hydrogen or Ci-4alkyl. and and R^ each 
independently are hydrogen, Ci-4alkyl, Ci-^alkyloxy or halo; and/or Z is a radical of fornnula (b-1), (b-2), 
(b-3), (b-4), (b-5). or (b-6) wherein R^^ is hydrogen, Ci-*alkyl, trifluoromethyl or phenyl. R^* is hydrogen, 
Ci-4alkyl, phenyl or phenylCi-^alkyl, R^s is hydrogen or Ci-^alkyl substituted with phenyl, R^^, Rl^ R^^ 

5 R^9 and R^*' each independently are hydrogen or Ci-^alkyl, R^^ is hydrogen, Ci-^alkyl or phenyl-Ci-^alkyl, 
R22 is hydrogen, amino or mono or di(Ci -^alkylamino), and R^^ Is hydrogen; and/or Z is a radical of formula 
(c-1). (c-2). (c-3), (c-4) or (c-5) wherein R^* is hydrogen, Ci-^alkyl. halo, Ci-4alkyloxy, amino, mono- or di- 
{Ci-4alkyl)amino, phenyl, substituted phenyl or imidazolyl. is hydrogen, Ci-4alkyl, phenyl or substi- 
tuted phenyl, R^^ is hydrogen, Ci-4alkyl, amino. Ci-4alkylamino or Ci-4alkyl substituted with phenyl or 

10 substituted phenyl; R^^ is hydrogen. Ci-4alkyl, Ci -4alkyloxycarbonylCi -4alkyl, phenyl, substituted phenyl, 
carboxyl. Ci-4alkyloxycarbonyl, phenylcarbonyl, substituted phenylcarbonyl. naphthalenyl. thienyl. furanyl, 
pyridlnyl or imidazolyl; and R^^ each independently are hydrogen or Ci-4alkyl; is hydrogen, 
Ci-4alkyl, amino or Ci-4alkyl substituted with phenyl or substituted phenyl; R^^ is hydrogen, Ci-4alkyl, 
phenyl, substituted phenyl, C3-7Cycloaikyl, naphthalenyl, thienyl, pyridlnyl or imidazolyl; R^^ ig hydrogen or 

15 Ci-4alkyl and R^^ and R^* are both hydrogen. 

More particular compounds are those particular compounds wherein -X^-X^- Is a radical having the 
formula (x) or (y); and Y is hydrogen, Ci-4alkyl, cyclopropyl. cyclopentyl. cyclohexyl, imidazolyl. pyridinyl, 
thienyl or phenyl optionally substituted with one or two substituents each independently selected from halo, 
Ci-4alkyl. Ci>4alkyloxy and trifluoromethyl. 

20 Among the compounds of the aforementioned subgroups special emphases is put on 

compounds of formula (I) wherein Z is a radical of formula (a-1) wherein R^ and R^ are hydrogen. R3 Is 
hydrogen or Ci-4alkyl and Y is hydrogen, Ci-4alkyl or phenyl optionally substituted with one or two halo 
atoms; and 

compounds of formula (I) wherein Z is a radical of formula (a-2) wherein R*. R^ and R^ all being 
25 hydrogen, and Y is hydrogen, Ci-4alkyl, cyclopropyl or phenyl optionally substituted with one or two halo 
atoms; and 

compounds of formula (I) wherein Z is a radical of formula (a-3) wherein R^ is hydrogen, halo or 
Ci-4alkyloxy, R« Is hydrogen, R^ Is hydrogen. Ci-4alkyl or Ci-4alkyloxy and Y Is hydrogen. Ci-4alkyl, 
cyclopropyl, cyclohexyl. imidazolyl. thienyl or phenyl optionally substituted with one or two substituents 
30 each independently selected from halo, Ci-4alkyl, Ci-4aIkyloxy and trifluoromethyl; and 

compounds of formula (I) wherein Z is a radical having the formula (a-4) wherein R^° and R^^ g^e 
hydrogen. R'^ is Ci -4alkyl and Y Is hydrogen; and 

compounds of formula (I) wherein Z is a radical of formula (b-2) wherein R^^ is hydrogen, R^^ is 
hydrogen or Ci-4alkyl and Y Is hydrogen. Ci-.4alkyl, pyridinyl or phenyl optionally substituted with one or 
35 two halo atoms; and 

compounds of formula (I) wherein Z is a radical of formula (b-3) wherein R^^ Is Ci-4alkyf and Y is 
phenyl or halophenyl; and compounds of formula (I) wherein Z is a radical of formula (b-5) wherein is 
hydrogen, R^^ is hydrogen, Ci-4alkyl or phenylCi -4alkyl and Y is hydrogen, phenyl or halophenyl; and 
compounds of formula (I) wherein Z is a radical of formula (b-6) wherein R^ is hydrogen or amino, R23 
40 is hydrogen and Y Is hydrogen, phenyl or halophenyl; and 

compounds of formula (I) wherein Z is a radical of formula (c-1) wherein R^* is hydrogen. Ci-4alkyl, 
Ci-4alkyloxy, halo, amino, di(Ci -4alkyl)amino, phenyl or imidazolyl. R^^ is hydrogen, Ci-4alkyl or phenyl 
and Y is hydrogen, Ci-4alkyl. thienyl, imidazolyl or phenyl optionally substituted with one or two 
substituents selected from halo. Ci-4alkyl. Ci-4alkyloxy or trifluoromethyl; and 
45 compounds of formula (I) wherein Z is a radical of formula (c-2) wherein R^^ is hydrogen, Ci-4alkyl. 
amino or Ci-4alkyl substituted with phenyl and R^' is hydrogen, Ci-4alkyl. carboxyl, Ci -4alkyloxycarbonyl, 
naphthalenyl. thienyl, pyridlnyl, Imidazolyl, phenyl or phenyl substituted with 1, 2 or 3 substituents each 
independently selected from Ci-4alkyl, Ci-4alkyloxy, halo, hydroxy and trifluoromethyl and Y is hydrogen, 
Ci-4alkyl, cyclopropyl, cyclopentyl, cyclohexyl, imidazolyl, thienyl, pyridinyl or phenyl optionally substituted 
50 with one or two substituents selected from halo, Ci -4alkyl, Ci -4alkyloxy and trifluoromethyl. 

Preferred compounds of formula (I) wherein Z is a radical of formula (a-1) are those compounds 
wherein R is hydrogen; -X^ =X2- is a radical of formula (x) or (y); Y Is isopropyl. phenyl or halophenyl; R^ 
and R^ are both hydrogen; and R^ is methyl. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (a-1) are selected from 6-[(4- 
55 fluorophenyl)(1H-imldazol-1-yl)methyl]-2(1H)-quinolinone, the pharmaceutically acid addition salts and possi- 
ble stereoisomeric forms thereof. 

Preferred compounds of formula (I) wherein Z is a radical of formula (a-2) are those compounds 
wherein R is hydrogen; -X^ =X2- is a radical of formula (x) or (y); Y is cyclopropyl, phenyl or halophenyl and 



5 
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R*, and R^ are all hydrogen. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (a-2) are selected from 6-[(3- 
chlorophenyl)(1H-imidazol-1-yl)methyi]-3.4-dihydro-2(1H)-quinolinone and 3.4-dihydro-6-[(1H-imidazol-1-yl)- 
ph6nylmethyl]-2(1H)-quinolinone. the pharmaceutlcally acceptable acid addition salts and possible 
stereoisomers thereof. 

Prefenred compounds of formula (I) wherein Z is a radical of formula (a-3) are those compounds 
wherein R is hydrogen; -X^ =X2- Is a radical of formula (x) or (y); Y is phenyl, halophenyl. dihalophenyl, 
methoxyphenyl or cyclohexyl. 

Most preferred compounds of fomnula (I) wherein Z is a radical of formula (a-3) are selected from 6-[- 
(1H-1,2,4-triazol-1-yl)[3-(trifluoromethyl)phenyl]methyl]quinoline, the pharmaceutically acceptable acid addi- 
tion salts and possible stereoisomers thereof. 

Preferred compounds of formula (I) wherein Z is a radical of formula (b-2) are those compounds 
wherein -X^ =X2- is a radical having the formula (x) or (y): R is hydrogen; R^^ is hydrogen; R^^ is hydrogen; 
and Y is phenyl, halophenyl or propyl. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (b-2) are selected from 3,4- 
dihydro-6-{(1H-imidazol-1-yl)phenylmethyl]-2(1H)-quinazolinone, the pharmaceutically acceptable acid addi- 
tion salts and possible stereochemically isomeric forms thereof. 

Preferred compounds of formula (I) wherein Z Is a radical of formula (b-5) are those compounds 
wherein -X^ =X2- is a radical having the formula (x) or (y); R is hydrogen; is hydrogen; R^^ is hydrogen, 
methyl or C^-^alkylphenyl; and Y is phenyl or halophenyl. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (b-5) are selected from 6-[- 
(1H-imidazol-1-yl)phenylmethyl]-3-methy 1-2,4(1 H,3H)-quinazolinedione, the pharmaceutically acceptable acid 
addition salts and possible stereochemically isomeric forms thereof. 

Preferred compounds of formula (I) wherein Z is a radical of formula (b-6) are those compounds 
wherein -X^ =X2- is a radical having the formula (x) or (y); R is hydrogen; is hydrogen; R23 is hydrogen; 
and Y Is phenyl or halophenyl. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (b-5) are selected from 6-[- 
(1H-imida20l-l-yl)phenylmethyl]-4(3H))-quina20linone. the phamnaceutically acceptable acid addition salts 
and possible stereochemically isomeric forms thereof. 

Preferred compounds of formula (I) wherein Z Is a radical of formula (c-1) are those compounds 
wherein -X^ =X2- is a radical having the formula (x) or (y); R is hydrogen; R^* and R^ are both hydrogen 
and Y is phenyl or halophenyl. 

Most preferred compounds of formula (1) wherein Z is a radical of formula (c-1) are selected from 6-[- 
(1H-imidazol-1-yl)phenylmethyl]qulnoxaline and 6-[(4-fluoro phenyl)(1H-imldazol-1-yl)methyl]quinoxaline. the 
pharmaceutically acceptable acid addition salts and possible stereochemically isomeric forms thereof. 

Preferred compounds of formula (I) wherein Z Is a radical of formula (c-2) are those compounds 
wherein -X^=X2- is a radical of formula (x) or (y); R is hydrogen; Y is hydrogen, Ci-4alkyl, cyclopropyl, 
cyclopentyl or cyclohexyl; R^^ is hydrogen; R^^ ls hydrogen. Ci-^alkyl. naphthalenyl, thienyl, pyridinyl, 
imidazolyl, phenyl or phenyl substituted with 1 or 2 substituents each independently selected from methyl, 
halo, hydroxy and methoxy; and n is 0. 

Other preferred compounds of fomnula (I) wherein Z is a radical of formula (c-2) are those compounds 
wherein -X^^X^- is a radical of formula (x) or (y); Y is phenyl or halophenyl; R^ is hydrogen; R^^ is 
hydrogen or Ci -4alkyl and n is 0. 

Most preferred compounds of formula (I) wherein Z is a radical of formula (c-2) are selected from 6-[1- 
(1H-imida20l-1-yl)-2-methylpropyl]-3-phenyl-2(1H)-qulnoxa linone. 6-[1-(1H-imldazol-1-yl)-2-methylpropyl]-3- 
propy 1-2(1 H)-quinoxalinone, 3-(3-fluorophenyl)-e-[1-(1H-imidazol-1-yl)-2-methylpropyl]-2(1H)-quinoxalinone. 
the pharmaceutically acceptable acid addition salts and possible stereochemically isomeric forms thereof. 

The compounds of formula (I) can he prepared by N-alkylating an azole of formula (II) or an alkali metal 
salt thereof with a quinoline, quinolinone, quinazoline or quinoxaline derivative of formula (III). 



R 





Y 
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In formula (III) W represents an appropriate reactive leaving group such as, for example, fialo, e.g., 
fluoro. chloro, bromo, iodo or a sulfonyloxy group, e.g. 4-methylben2enesulfonyloxy. benzenesulfonyloxy, 2- 
naphthalenesulfonyloxy, methanesulfonyloxy, trifluoromethanesulfonyloxy reactive leaving groups. 

The above described N-alkylation is conveniently carried out by stirring the reactants in the presence of 
5 a suitable solvent such as, for example, an aromatic hydrocarbon, e.g. benzene, methylbenzene, dimethyl- 
benzene; an ester, e.g. ethyl acetate, 7-butyrolacetone; a ketone, e.g. 2-propanone, 4-methyl-2-pentanone; 
an ether, e.g. 1,4-dioxane, 1,1'-oxybi$ethane, tetrahydrofuran; a polar aprotic solvent, e.g. N,N-dimethylfor- 
mamide, N.N-dimethylacetamide. dimethyl sulfoxide, l-methyl-2-pyrrolidinone, acetonltrile. hexamethyl- 
phosphor triamide, 1.3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone, 1 ,3-dimethyl-2-imidazolidlnone, ben- 
10 zonitrile; or a mixture of such solvents. Somewhat elevated temperatures may be appropriate to enhance 
the rate of the reaction and in some cases the reaction may even be carried out at the reflux temperature of 
the reaction mixture. 

The addition of an appropriate base such as, for example, an alkali or an earth alkaline metal carbonate, 
hydrogen carbonate, hydroxide, amide or hydride, e.g. sodium hydroxide, potassium hydroxide, potassium 

15 carbonate, sodium hydride or an organic base, such as, for example. N.N-dimethyl-4-pyridlnamine, pyridine, 
N.N-diethylethanamine or N-(l-methylethyl)-2-propanamine may be employed to pick up the acid which is 
liberated during the course of the reaction. In some instances it may be advantageous to use an excess of 
the azole (II) or to convert the azole first into a suitable salt form thereof such as, for example, an alkali or 
earth alkaline metal salt, by reacting (II) with an appropriate base as defined hereinabove and subsequently 

20 using said salt form in the reaction with the alkylating reagent of formula (III). Additionally, it may be 
advantageous to conduct said N-alkylation reaction under an inert atmosphere such as, for example, 
oxygen-free argon or nitrogen gas. Said alkylation may also be carried out by applying art-known conditions 
of phase transfer catalysis reactions. 

Compounds of formula (I) wherein -X^ =X2- is a bivalent radical of formula (x), said compounds being 

25 represented by formula (l-x), may also be prepared by reacting a quinoline. quinazoline or quinoxaline of 
formula (III) with a 1 -protected imidazole of formula (ll-x) following the N-alkylation procedures described 
hereinabove for the preparation of compounds of formula (I) starting from (II) and (ill). 



30 



35 



R R 

pl_N_/_. M-allqrlation 



(n-x) 



Y-CH— Z 

a-x) 



In (ll-x) represents a protective group such as. for example. Ci-salkylcarbonyl, Ci-ealkyloxycarbonyl. 
40 arylcarbonyl or a tri(Ci-salkyl)silyl group. In some instances the reaction of (ll-x) with (III) first yields a 1- 
protected Imidazolium salt of formula (IV) which may in situ, or if desired, after isolating and further 
purifying it, be deprotected by stirring it in an aqueous basic or acidic solution. 




In (IV) W is an anion arising from an acid such as, for example, hydrochloric acid, hydrobromic acid, 
methanesuifonic acid, 4-methylbenzenesulfonic acid acids. 
5S Compounds of formula (I) wherein -X^ = X2- is a bivalent radical of formula (y). said compounds being 
represented by formula (l-y), can also be prepared by endo-N-alkylation of a triazolamine of formula (ll-y) 
with a quinoline, quinazoline or quinoxaline of formula (III) and subsequent deamination of the thus prepared 
triazolium salt, wherein W~ is an anion as defined hereinabove. 
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5 




a-y) 



10 

The endo-N-alkylation reaction of (ll-y) with (HI) is carried out according to similar procedures as described 
hereinabove for the preparation of a compound of formula (I) starting from (Hi) and (II). Said deamination 
reaction is conveniently conducted by reaction with an acidic nitrite solution in the presence of an 
appropriate reductant, or by reaction with an aikylnitrite such as. for example. 1,1-dimethylethylnitrite or 
75 isoamylnitrite. Preferably, said deamination reaction is conducted with an aqueous solution of nitrous acid or 
of a nitrite salt in a suitable acid in the presence of a reducing agent such as, for example, hypo- 
phosphorous acid, formic acid, at a lower temperature. 

The compounds of formula (I) may also be prepared by reacting an intermediate of formula (V) with a 
reagent of formula (VI) such as, for example, a 1,V-carbonylbis[1H-jmidazote]. 

20 



25 



OH 

I 

Y 




0) 



(V) 



(VI) 



30 In (VI) X represents C or S. 

Said reaction may conveniently be conducted in a suitable solvent such as, for example, an ether, e.g. 1,4- 
dioxane, tetrahydrofuran; a halogenated hydrocarbon, e.g. dl- or trichloromethane; a hydrocarbon, e.g. 
benzene, methylt)enzene, dimethylbenzene; N.N-dimethytformamide, N,N-dimethylacetamide, or a mixture 
of such solvents. In order to enhance the reaction rate, it may be advantageous to heat the reaction mixture. 

35 The compounds of formula (I) may also be prepared by reacting a ketone or aldehyde of formula (VII) 
with an azoie (II) in the presence of formic acid or formamides as reducing agents. 
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Said reductive alkylation can conveniently be conducted by stirring and heating the reagents in formic acid 

or formamides optionally in the presence of an acid catalyst. An appropriate acid catalyst for using in this 
50 reaction is for example a mineral acid such as. hydrochloric acid, sulfuric acid or a sulfonic acid such as, 

methanesulfonic acid, benzenesulfonic acid. 4-methylbenzenesulfonic acid. It may be appropriate to remove 

the water which is formed during the reaction by azeotropical distillation, distillation, complexation methods. 
In all of the foregoing and following preparations, the reaction products may be isolated from the 

reaction mixture and, if necessary, further purified according to methodologies generally known in the art 
55 such as, for example, extraction, distillation, crystallization, trituration and chromatography. 

Some compounds of formula (l-a) can alternatively be prepared under similar conditions as are 

described in the literature for the preparation of quinolines or quinolinones by cyclizing an intermediate of 

formula 
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R 




or an appropriate derivative thereof. 

For example, the compounds of formula (l-a-1) can be prepared by cyclizing an intermediate of formula 

(IX). 




OX) a-a-1) 



The acid-catalysed cyclization of (IX) can generally be conducted by treating the intermediate amide (IX) 
with an appropriate acid such as. for example, sulfuric acid, a hydrohalic acid, e.g. hydrochloric acid, 
polyphosphoric acid strong acids, optionally at an enhanced temperature as described for example In J. 
Med. Chem. 1986. 29. 2427-2432. 
30 The compounds of formula (l-a-1), may also be obtained by cyclizing an intermediate of formula (X). 



35 



40 




The cyclization reaction of PQ may be conducted according to art-known cyclizing procedures as described 
45 in, for example, Synthesis 1975, 739. Preferably the reaction Is carried out in the presience of a suitable 
Lewis Acid, e.g. aluminum chloride either neat or In a suitable solvent such as. for example, an aromatic 
hydrocarbon, e.g. benzene, chlorobenzene. methylbenzene; halogenated hydrocarbons, e.g. trich- 
loromethane, tetrachloromethane; an ether, e.g. tetrahydrofuran, 1.4-dloxane or mixtures of such solvents. 
Somewhat elevated temperatures, preferably between 70'-100*C, and stirring may enhance the rate of the 
50 reaction. 



55 
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Quinolinones of formula (l-a-1) may also be prepared by cyclizing an intermediate of formula (XI). 



10 



R 

N-|-X» 
11 



(XQ 



O 




NR* -C-CR^CR'-O-Ciu0lkyl 



cyclization 



a-a-1) 



The cyclization of (XI) can generally be conducted by treating the intermediate propeneamide pci) with an 
75 appropriate acid such as, for example, sulfuric acid, a hydrohalic acid, e.g. hydrochloric acid, poly- 
phosphoric acid strong acids at room temperature or optionally at an enhanced temperature as described 
for example in J. Med. Chem. 1989. 32, 1552-1558 or J. Med. Chem. 1988, 31. 2048-2056. 

Alternatively the compounds of formula (I) wherein Z is a radical of formula (a-1) or (a-2) may be 
prepared by cyclizing an intermediate of formula (XII) or (XIII). 




In (XII) and (XIII) R^^ represents either a hydrogen or a Ci-^alkyl group. The above mentioned cyclization 
reactions may be carried out by stirring and if desired heating the intermediate starting material, optionally 
in a suitable reaction-inert solvent. Appropriate solvents for said cyclization reactions are for example. 

45 aromatic hydrocarbons, e.g. benzene, methylbenzene, dimethylbenzene; halogenated hydrocarbons, e.g. 
trichloromethane. tetrachloromethane, chlorobenzene; ethers, e.g. I.l'-oxybisethane, tetrahydrofuran, 1,4- 
dioxane, 1 ,2-dimethoxyethane, alkanols, e.g. ethanol, propanoi, butanol; ketones, e.g. 2-propanone, 4- 
methyl-2-pentanone; dipolar aprotic solvents, e.g. N.N-dimethylformamide. dimethylsulfoxide, acetonitrile, 
methyl acetamide, pyridine, or mixtures of such solvents. The water which is liberated during the cyclization 

50 reaction may be removed from the reaction mixture by azeotropical distillation. 



55 
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Some compounds of formula (l-a-3). can be prepared by cyclizing an intermediate of formula (XIV). 



5 



10 




Said cycllzatlon reaction may conveniently be conducted following similar cyclization procedures as 
75 described hereinabove for preparing (l-a-1) from (IX) by cyclizing an Intermediate (XIV) In the presence of a 
suitable dehydrating agent such as, for example, polyphosphoric acid, phosphorous pentoxide, poly- 
phosphate ester, sulfuric acid. 

Alternatively the compounds of formula (l-a-3) can be prepared by reacting an aniline of formula (VIII) 
with an a,/3-unsaturated carbonyl synthon of formula (XV) in the presence of an oxidizing agent. 

20 



R 



25 




condensation 

a-a-3) 



R9 

(vni) (XV) 

Said reaction may be conducted by heating the reactants in the presence of an acid such as, for example, 
sulfuric acid, a hydrohalic acid, e.g. hydrochloric acid, polyphosphoric acid strong acids and a mild 
35 oxidizing agent. Appropriate oxidizing agents are for example arsenic acid, arsenic oxide, boric acid, ferric 
chloride, silver nitrate, nitrobenzene. 4-nitrobenzenesulfonlc acid or a mixture of 4-nitrobenzoic acid and 4- 
aminobenzoic acid. 

Compounds of formula (l-a-3) may also be prepared by condensing an ortho-acyl aniline of formula 
(XVI) with a ketone or aldehyde of formula (XVII). 

40 



45 



50 




Said cycllzatlon may convenienlty be conducted by mixing the reactants in a reaction-inert solvent such as, 
for example, water, an alcohol, e.g. methanol, butanol; an aromatic hydrocarbon, e.g. benzene, methylben- 
55 zene, dimethylbenzene. an ester, e.g.. ethyl acetate; a halogenated hydrocarbon, e.g., trichloromethane, 
dichloromethane; or a mixture of such solvents, preferably In the presence of a mineral acid such as, for 
example, hydrochloric acid, sulfuric acid, a carboxylic acid such as, for example, formic acid, acetic acid, or 
a sulfonic acid such as, for example, methanesulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic 
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acid or in the presence of a dehydrating agent, such as polyphosphoric acid, phosphorous pentoxide. 
Somewhat elevated temperatures may he appropriate to enhance the rate of the reaction and in some 
cases the reaction may he carried out at the reflux temperature of the reaction mixture. It may be 
appropriate to remove the water which is liberated during the course of the condensation reaction by 
5 azeotropical distillation. 

The compounds of formula (I) wherein Z is a radical of formula (a-4) and is hydrogen, said 
compounds being represented by (l-a-4-a) can be prepared by cyclizing an intermediate of formula (XVIII). 




(XVm) (I-a-4-a) O 



20 The above mentioned cyclization reaction is preferably accomplished by stirring the Intermediate (XVIII) in 
the presence of a suitable dehydrating agent such as. for example, polyphosphoric acid, phosphorous 
pentoxide, polyphosphate ester, sulfuric acid, if desired in a reaction inert solvent. 

Some compounds of formula (l-b) can alternatively be prepared according to similar procedures as are 
described in the literature for the preparation of quinazolines and their analogs by cyclizing an appropriate 

25 starting compound. 

For example, compounds of formula (l-b-1) may be prepared by reacting an intermediate of formula 
(XIX) with a carboxylic acid of formula (XX) or a functional derivative thereof. 




40 Said functional derivative of (XX) is meant to comprise the halide, anhydride, amide and ester form of (XX), 
including the ortho and imino ester form thereof. The cyclization of (XIX) and (XX) is preferably carried out 
by mixing the reactants. optionally in a reaction inert solvent such as, for example, water; a Ci-ealkanol, 
e.g. methanol, ethanol, 1-butanol; an ester, e.g. ethyl acetate: a halogenated hydrocarbon, e.g. trich- 
loromethane, dichloromethane; or a mixture of such solvents, preferably in the presence of a mineral acid 

45 such as, for example, hydrochloric acid, sulfuric acid, or a carboxylic acid such as, for example, formic acid, 
acetic acid, or a sulfonic acid such as, for example, methanesulfonic, benzenesulfonic, 4-methylben2enesul- 
fonic acid or In the presence of an appropriate dehydrating agent such as for example, polyphosphoric acid, 
phosphorous pentoxide. Somewhat elevated temperatures may be appropriate to enhance the rate of the 
reaction and in some cases the reaction may even be carried out at the reflux temperature of the reaction 

50 mixture. In the instance where (XX) Is an acid or the corresponding alkyi ester thereof, the cyclization 
reaction of (XIX) and (XX) may be conducted in the presence of a suitable dehydrating agent such as, for 
example, polyphosphoric acid, phosphorous pentoxide, polyphosphate ester. In a preferred method of 
conducting the above cyclization reaction there is used the imino ester form of (XX) in an acidic medium 
such as, for example, acetic acid, or a Ci-ealkanol, whereto an appropriate acid, e.g. hydrochloric acid has 

55 been added in case the imino ester is not in the form of an acid addition salt. 
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The compounds of formula (l-b-1) may also be obtained by cyclizing an intermediate of formula (XXI). 



10 



R 

N-/-X^ 



N 
I 

Y-CH- 



(XXI) 



O 

11 




NH'-C-R^^ Cyclization 



CH2-NHR 



Said cyclization reaction may conveniently be conducted by heating intermediate (XXI) In an appropriate 
15 reaction-inert solvent such as. for example, an aromatic hydrocarbon, e.g.. benzene, methylbenzene. 
dimethylbenzene. a halogenated hydrocarbon, e.g., trichloromethane, tetrachloromethane. an alkanol, e.g., 
ethanol, propanol. butanol, a ketone, e.g., 2-propanone, 4-methyl-2-pentanone, a dipolar aprotic solvent, 
e.g., N,N-dimethylformamide N,N-dimethylacetamide, acetonitrile, pyridine, or a mixture of such solvents, 
and optionally removing the water which is liberated during the course of the cyclization reaction by 
20 azeotropical distillation. It may be appropriate to add to the reaction mixture an acid catalyst such as. for 
example, a mineral acid, e.g., hydrochloric, sulfuric acids, a carboxylic acid, e.g., acetic acid, trifluoroacetic 
acid, a sulfonic acid, e.g., methanesulfonic, benzenesulfonic or 4-methylbenzenesulfonic acid. 

The compounds of formula (l-br2) may be obtained by reacting an intermediate of formula (XlX-a) with 
a reagent of formula L-C( = X3)-L POCII) wherein L represents a reactive leaving group and X^ is oxygen 
25 or sulfur. 




As examples of reagents of formula L-C( = X3)-L (XXII) there may be mentioned urea, thiourea, 1.1'- 
sulfinylbis[1 H-imidazoleJ. 1 .1 '-carbonylbis[1 H-imidazole], alkylcarbonohalidates, e.g., ethyl carbonoch- 

40 loridate. dialkylcarbonates, carbonoic dichloride, carbonothioic dichloride. trichloromethyl chloroformate. 
carbon disulfide, trifluoromethyl carbonohalidate reagents. Said reaction may be carried out by stirring the 
reactants, optionally in a reaction-inert solvent such as, for example, an ether, e.g. I.l'-oxybisethane, 
tetrahydrofuran; a halogenated hydrocarbon, e.g. dichloromethane. trichloromethane; a hydrocarbon, e.g. 
benzene, methylbenzene; an alcohol, e.g. methanol, ethanol; a ketone, e.g. 2-propanone. 4-methyl-2- 

45 pentanone; a polar aprotic solvent, e.g. N,N-dimethylformamlde, N.N-dimethylacetamlde, acetonitrile, or a 
mixture of such solvents. In some instances it may be appropriate to add to the reaction mixture a base 
such as, for example, an alkali or earth alkaline metal carbonate, hydrogen carbonate, hydroxide or oxide, 
for example, sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium hydroxide, 
potassium hydroxide, or an organic base, for example. N.N-diethylethanamine. N-(1-methylethyl)-2-pro- 

50 panamine. In order to enhance the reaction rate, it may be advantageous to heat the reaction mixture. 

Alternatively, the compounds of formula (l-b-2) can also be prepared by reducing and condensing an 
Intermediate of formula (XXIII) in a reaction-inert solvent. 



55 
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R 



r-CH— ^ 



(xxni) 

70 



NR'^-C-L* I) reduction 



Y — CH jp I 2) condensation 



(l-b-2) 



In formula pCXIII) represents a reactive leaving group such as, for example, amino or alkyloxy, e.g., 
methoxy, ethoxy. Reaction-inert solvents are, for example, alkanols, e.g., methanol, ethanol, butanol, 
aromatic hydrocarbons, e.g., benzene, methylbenzene, halogenated hydrocarbons, e.g. trichloromethane, 
75 tetrachloromethane. Said reduction can conveniently be carried out by treating (XXIIl) with a reducing agent 
such as, for example, an alkali metal borohydrlde, e.g. lithium, potassium or. preferably, sodium 
borohydride, sodium cyanoborohydride reducing agents. 

The compounds of formula (l-b-3), may be prepared by reacting an intermediate of formula (XXiV) with 
ammonia. 



25 




(XXIV) a-b-3) 



Said reaction may conveniently be conducted by stirring the reactants in an appropriate solvent such as, for 
example, and alkanol. e.g.. methanol, ethanol, an ether, e.g., 1,V-oxyblsethane. tetrahydrofuran, 1,4-dioxane, 
an aromatic hydrocarbon, e.g., benzene, methylbenzene, dimethylbenzene. a halogenated hydrocarbon, e.g. 
35 trichloromethane, tetrachloromethane solvents. 

In a similar manner, the compounds of formula (l-b-4), may be obtained from an intermediate of formula 
(XXV) wherein represents a leaving group as defined hereinabove, by reaction with ammonia, following 
the procedures described hereinabove for the preparation of the compounds of formula (l-b-3) from the 
intermediates (XXIV). 




Compounds of formula {l-b-4) wherein R^^ is Ci-ealkyl may be prepared by cyclizing an intermediate of 
formula (XXVI) in the presence of a suitable dehydrating agent such as, for example, poly phosphoric acid. 
55 phosphorous pentoxide. In (XXVI) and (l-b-4) R^^~^ represents Ci-ealkyl. 
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16 



The compounds of formula (l-b-5), may be prepared by condensing an Intermediate pOCVII) with a reagent 
L-C( = X3)-L (XXII), as defined hereinabove. 



20 
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N-l-X^ 



N 

I 

CH- 




26 



(xxvn) 



C-NHR^' 

II 

o 



L-a=x')-L 



(XXII) 




a-b-5) 



Said cyclization reaction may conveniently be conducted following the procedures described hereinabove 
for the preparation of the compounds of formula (l-b-2) from the intermediates (XlX-a) and the reagent L-C- 
( = X3)-L (XXII). 

30 The compounds of formula (l-b-6). may be prepared by reacting an intermediate po<Vlll) with a 
carboxylic acid of formula (XIX) or a functional derivative thereof. 



35 



40 



R 

N-l-X> 

l..> ^. 



^N' ^ .NH2 



(XxviiD ^ 



(XXIX) 




Said functional derivative of (XXIX) is meant to include the halide. anhydride, amide and ester form of 
45 (XXIX), including the ortho and imino ester form thereof. The cyclization is carried out according to similar 
procedures as described herein before for the preparation of (l-b-1) starting from (XIX) and (XX). 

The quinoxaline compounds of formula (l-c) can alternatively be prepared under similar conditions as 
are described in the literature by condensing an appropriate ortho-disubstituted benzene with a two-carbon 
synthon. 

50 The compounds of formula (I) wherein Z is a radical (c-1) and R^* is hydrogen, Ci-ealkyI or Ar^, said 
compound being represented by formula (l-c-1-a), may be obtained by condensing an appropriate ortho- 
benzenediamine of formula (XXX-a) with a 1 .2-diketone of formula (XXXI). 



55 
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(XXX-a) (XXXI) Q^.i^) 



In POOCI) and (l-c-1-a) R^"*"® represents hydrogen, Ci-6alkyl or Ar^. 

The condensation of the (1H-azol-1-ylmethyl) substituted ortho-dlamlne of formula pOCX-a) and the 1,2- 

15 diketone of formula (XXXI) can be carried out by mixing the reactants In a suitable solvent such as, for 
example, an alkanol. e.g. methanol, ethanol, propanol; an ether, e.g. tetrahydrofuran, 1.4-dioxane, 1,1'- 
oxybisbutane; a halogenated hydrocarbon, e.g. trichloromethane, dichloromethane; a dipolar aprotic solvent, 
e.g., N.N-dimethylformamlde, N,N-dlmethylacetamide, dimethylsulfoxide; an aromatic hydrocarbon, e.g. 
benzene, methylbenzene. dimethylbenzene or mixtures of such solvents optionally in the presence of a 

20 carboxylic acid. e.g. acetic acid, a mineral acid such as. for example hydrochloric acid, sulfuric acid, or a 
sulfonic acid such as, for example, methanesulfonic acid, benzenesulfonic acid. 4-methylbenzenesulfonic 
acid. Somewhat elevated temperatures may be appropriate to enhance the rate of the reaction and in some 
cases the reaction may even be carried out at the reflux temperature of the reaction mixture. The water 
which is liberated during the condensation may be removed from the mixture by azeotropical distillation, 

26 distillation methods. As suitable 1 ,2-diketones of formula (XXXI) there may be named for example, 
ethanedial, diphenylethanedione, 2,3-butanedial two carbon synthons. 

The compounds of formula (I) wherein Z is a radical of formula (c-2) and n is 0. said compounds being 
represented by (l-c-2-a), may be obtained by condensing an appropriate ortho-benzenediamine of formula 
(XXX-b) with an appropriate a-keto acid of formula (XXXII) or a functional derivative thereof such as, for 

30 example, an ester, a halide. 



35 




(XXX4)) (XXXII) 

The condensation of the (1H-azol-1-ylmethyl) substituted ortho-diamine of formula (XXX-b) and the a-keto 
45 acid or ester of formula (XXXII) can be carried out by mixing the reactants in a suitable solvent such as, for 
example, water, an alkanol, e.g. methanol, ethanol, propanol; an ether, e.g. tetrahydrofuran, 1,4-dioxane, 
1,1'-oxybisbutane; a halogenated hydrocarbon, e.g. trichloromethane, dichloromethane; a dipolar aprotic 
solvent, e.g. N,N-dimethylformamide. N.N-dimethylacetamide, dimethylsulfoxide; an aromatic hydrocarbon, 
e.g. benzene, methylbenzene. dimethylbenzene; and mixtures of such solvents optionally in the presence of 
50 a carboxylic acid, e.g. acetic acid, a mineral acid such as, for example hydrochloric acid, sulfuric acid, or a 
sulfonic acid such as, for example, methanesulfonic acid, benzenesulfonic acid. 4-methylbenzenesulfonic 
acid. Somewhat elevated temperatures may be appropriate to enhance the rate of the reaction and in some 
cases the reaction may even be carried out at the reflux temperature of the mixture. The water which is 
liberated during the condensation may be removed from the mixture by azeotropical distillation, distillation 
55 methods. As representative o-keto acids of formula (XXXII) there may be named 2-oxopentanoic acid, 2- 
oxoacetic acid. 2-oxopropanoic acid acids. As suitable a-keto esters there may be named for example, ethyl 
2-oxopropanoate, ethyl 4-methyl-2-oxopentanoate, ethyl 3-methyl-2-oxobutanoate, methyl /8-oxoben- 
zeneacetate, diethyl 2-methyt-3-oxo-1,4-butanedioate. diethyl-l,3-propanedioate esters. As suitable hatides 
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there may be named 2-oxopropanoyl chloride, dichloroacetyf chloride, diethoxyacethyl chloride. 

In some instances the reaction of (XXX-b) with (XXXII) first yields an intermediate of formula (XXXIII-a) 
which may in situ or, if desired, after isolating and purifying it, be cyclized by heating it in the presence of 
an acid such as, for example, a carboxyllc acid. e.g. acetic acid, a mineral acid such as. for example 
hydrochloric acid, sulfuric acid, or a sulfonic add such as. for example, methanesulfonic acid, benzenesul- 
fonic acid, 4-methylbenzenesulfonic acid. 




Alternatively compounds of formula (l-c-2-a) may be prepared by the reduction of an intermediate of 
formula (XXXIIl-b). 



R 



r 



O O 

ii II 



JL ^ a-c-2-a) 



Y 

(XXXffl-b) 



The reduction and cyclization of (XXXIII-b) can conveniently be conducted by stirring the starting compound 
in a reaction inert solvent such as, for example, an alkanol, e.g. methanol, ethanol. propanol. an ester, e.g. 
ethyl acetate, butylacetate. an aromatic hydrocarbon, e.g. benzene, methylbenzene; a halogenated hy- 
drocarbon, e.g. chloromethane in the presence of hydrogen and an appropriate metal catalyst such as, for 
example, palladium-on-charcoal, Raney nickel, optionally at an elevated temperature and/or pressure. 

The compounds of formula (I) wherein Z is a radical of formula (c-2) wherein n is 1 , said compounds 
being represented by formula (l-c-2-b) may be prepared by cyclizing an ortho-nltroanilide containing a 
suitable activated methylenegroup of formula (XXXIV-a). 
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It 



I' > 

I ^^NR^'-^-^"^-^'' cyclizauon 
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(XXXIV-a) 
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N-l-X' 



CH- 
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Y 



a-c-2-b) 



The base promoted cyclization of (XXXIV-a) can be conducted according to art-known cyclizing procedures 
as described in. for example, J. Chem. Soc, 1963, 2429; J. Med. Soc, 1966, 2285 and J. Org. Chem., 
1968, 30, 201 by stirring, and optionally heating the ortho-nitroanilide (XXXIV-a) in a suitable solvent such 
as, for example water, an alcohol, e.g. methanol, ethanol; a polar aprotic solvent, e.g. pyridine; a ketone, 
e.g. propanone; an aromatic hydrocarbon e.g. benzene, dimethylbenzene; a halogenated hydrocarbon, e.g. 
trichloromethane, tetrachloromethane; an ether, e.g. tetrahydrofuran or a mixture of such solvents, in the 
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presence of an appropriate base. Suitable bases are for example, an alkaline metal or an earth alkaline 
metal carbonate, hydrogen carbonate, hydroxide or hydride, e.g. sodium carbonate, sodium hydrogen 
carbonate, potassium carbonate, sodium hydroxide, sodium hydride, or an organic base such as, for 
example, a tertiary amine, e.g. N-(l-methylethyl)-2-propanamine. Depending on the reaction conditions and 
5 the nature of the activating group R^^, the obtained 3-substituted quinoxaline-N-oxide of formula (l*c-2-b) 
may be decomposed to give the con^espondlng unsubstituted N-oxide wherein is hydrogen. 

The compounds of formula (l-c-2-b) can also be prepared by cyclizing an ortho anilide of formula 
pOCXIV-b). 



10 



15 




O 

w 



NR-^— C-CHR^— P 



a-c-2-b) 



(XXXIV-b) 

20 

In poOdV-b) P represents a suitable activating group such as, for example. Ci-4alkylcarbonyl. arylcarbonyt. 
The base promoted cyclization of p00(IV-b) can be carried out according similar procedures as described 
hereinabove for the cyclization of (XXXIV-a). Similar cyclization procedures are also outlined in J. Chem. 
Soc. 1963. p. 2431 and J. Chem. Soc. 1964. p. 2666 
26 The quinoxaline-2.3-diones of formula {l-c-3) can be prepared by condensing an intermediate of formula 
(XXX-c) with oxalic acid p00(V) or a functional derivative thereof such as. for example an ester or halide. 




40 The condensation of (XXX-c) and (XXXV) is conveniently carried out by mixing the reactants, optionally in a 
reaction inert solvent such as, for example, water; an alkanol. e.g. methanol, ethanol: a halogenated 
hydrocarbon, e.g. trichloromethane, dichloromethane; an ether, e.g. tetrahydrofuran; a dipolar aprotic 
solvent, e.g. N,N-dimethylformamide. N.N-dimethylacetamide, dimethylsulfoxide, an aromatic hydrocarbon, 
e.g. benzene, methylbenzene, dimethylbenzene: an ester, e.g. ethyl acetate or a mixture of such solvents 

45 optionally in the presence of a carboxylic acid, e.g. acetic acid, a mineral acid such as, for example 
hydrochloric acid, sulfuric acid, or a sulfonic acid such as. for example, methanesulfonic acid, benzenesul- 
fonlc acid. 4-methylbenzenesulfonic acid. In some instances the reaction may even be carried out in an 
excess of carboxylic acid. e.g. acetic acid. Somewhat elevated temperatures may be appropriate to 
enhance the reaction and in some cases the reaction may even be carried out at the reflux temperature of 

50 the mixture. The water or acid which is liberated during condensation may be removed by azeotropical 
distillation, distillation, complexation, salt formation methods. 

The compounds of formula (I) wherein Z is a radical of formula (c-4) may be prepared by condensation 
of an ortho diamine of formula (XXX-d) with an a-halo acid of formula (XXXVI) or the ester form thereof 



55 
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The above mentioned condensation can be carried out by stirring the reactants at an enhanced temperature 
in a suitable solvent such as. for example, water: an alkanol. e.g. methanol, ethanol. propanol: an ether, e.g. 
1,4-dioxane, 1.r-oxybisethane, tetrahydrofuran; an ester, e.g. ethylacetate; a halogenated hydrocarbon, e.g. 
trichloromethane. tetrachloromethane; a dipolar aprotic solvent, e.g. N,N-dlmethylformamide, N,N- 
dimethylacelamide. dimethylsulfoxide, an aromatic hydrocarbon, e.g. benzene^ methylbenzene, dimethyi- 
benzene; a ketone, e.g. 2-propanone. 4-methyl-2-pentanone and mixtures of such solvents. The addition of 
an appropriate base such as, for example, an alkali metal carbonate, hydrogen carbonate or hydroxide, e.g. 
sodium carbonate, sodium hydrogen carbonate, ammonium hydroxide or an organic base such as, for 
example, N,N-diethylethanamine, may be utilized to pick up the acid which is liberated during the course of 
the reaction. 

Alternatively the a-ketotetrahydroqulnoxalines of formula (l-c-4) wherein is hydrogen, said com- 
pounds being represented by (l-c-4-a) may be prepared by the reduction of an appropriately substituted 
ortho-nitrophenylglycine of formula (XXXVtl). 




The reduction of the ortho-nitrophenylglycine of formula (XXXVII) can conveniently be conducted by stirring 
the starting material in a reaction-inert solvent such as, for example, an alkanol. e.g. methanol, ethanol. 
propanol, an ester, e.g. ethyl acetate, butylacetate. an aromatic hydrocarbon, e.g. benzene, methylbenzene; 
a halogenated hydrocarbon, e.g. chloromethane in the presence of hydrogen and an appropriate metal 
catalyst such as. for example, palladlum-on-charcoal, Raney nickel, optionally at an elevated temperature 
and/or pressure. 

Alternatively the reduction may be carried out with sodium dithionite in the presence of acetic acid or in 
aqueous alkanol, e.g. an aqueous ethanol solution. 

Alternatively, some compounds of formula (I) may also be prepared according to procedures analogous 
to those described in the literature for the preparation of azoles by cyclizing an appropriate starting material. 

The compounds of formula (l-x) may also be prepared, for example, by cyclizing an intermediate of 
formula (XXXVIII) and desulfurating the thus obtained intermediate of formula (IXL). 
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R ^ ? 

n-ch2-|-ch(Or3«)2 N-h I"!"! 

R^S-^NH R"S^N^ ^N-^^ 

I I I 

Y-CH-Z Y-CH-Z Y-CH-Z 

(XXXVIII) CDCL) (J-*) 



In formulae POCXVIII) and (IXL) R^^ represents hydrogen or Ci-galkyl and represents Ci-salkyl or both 
taken together fomn a C2-3alkanediyl radical. 

Said cyclization reaction may conveniently be conducted by stirring and heating intermediate (XXXVIII) 
75 in an aqueous acidic solvent, e.g. in aqueous hydrochloric or sulfuric acid. The Intermediate (IXL) may be 
desulfurated following art-known procedures, e.g., by treatment with Raney nickel in the presence of an 
alkanol, e.g. methanol, ethanol, or by treatment with nitric acid, optionally in the presence of sodium nitrite. 

The compounds of formula (l-y) may be prepared from a hydrazine derivative of formula (XL) by 
reaction with s-triazine following the procedures described in J. Org. Chem., 1956, 1037. 

20 



NH-NH2 



Y-CH-Z ^ Y-CH-Z 

(XL) a-y) 



The intermediate hydrazine (XL) and the corresponding intermediate amine of formula Y-CH(NH2)-Z 
P<LI) may also advantageously he converted Into azoles, wherein -X^ =X2- is a bivalent radical of formula 
(x). (y) or (z), following the procedures described in U.S. Pat. No. 4,267,179, incorporated herein by 
reference. 

35 The compounds of formula (I) can also be converted into each other following art-known functional 
group transformation procedures. 

The compounds of formula (l-a-1) wherein is hydrogen may be converted into compounds of formula 
(l-a-3) wherein is halo by treatment with a halogenating agent such as, for example, thionyl chloride, 
pentachlorophosphorane, phosphoryl chloride, sulfuryl chloride. The thus obtained compounds of formula (I- 

40 a-3) wherein is halo may further be converted into compounds of formula (l-a-3) wherein R^ is 
Ci-galkyloxy by reacting the starting compound with an appropriate alcohol, preferably an alkali metal or 
earth alkaline metal salt of said alcohol. 

Depending on the nature of the substituents the compounds of formula (l-a-1) may also be converted 
into compounds of formula (l-a-2), by a selective hydrogenation of the starting compound with an 

45 appropriate reducing agent such as, for example with a nobel catalyst, such as platinum-on-charcoal, 
palladium-on-charcoal. Dehydrogenation of the compounds of formula (l-a-2) may result in a compound of 
formula (l-a-1). The dehydrogenation may be accomplished by stirring and optionally heating the starting 
compound with alkaline peroxide, ammoniacal silver nitrate. 2,3-dichloro-5,6-dicyano-p-benzoquinone 
manganese(IV)oxide. bromine in the presence of bromobenzen in suitable reaction-inert solvent. Suitable 

50 solvents for said dehydrogenation are, for example, water, alkanols. e.g. methanol, ethanol, ketones, e.g. 2- 
propanone, halogenated hydrocarbons, e.g. trichloromethane, tetrachloromethane, ethers, e.g. 1,1-ox- 
ybisethane, dipolar aprotic solvents, e.g. N,N-dimethylformamide, N.N-dimethylacetamide, pyridine, or a 
mixture of such solvents. Some compounds of formula (I) may also be N-alkylated or N-aminated according 
to art known procedures. 

55 The compounds of formula (l-b-4) wherein R^^ and R^^ are both hydrogen may be converted into 
compounds of formula (l-b-3) wherein R^^ is halo by treatment with a halogenating agent such as. for 
example, phosphoryl chloride, thionylchloride, pentachlorophosphorane, sulfurylchloride. The thus obtained 
compounds of formula (l-b-3) wherein R'^ is halo may further be converted into compounds wherein R^' is 



20 



EP 0 371 564 B1 



Ci-calkyloxy by reacting the starting compound with an appropriate alcohol, preferably an alkali metal or 
earth alkaline metal salt of said alcohol. According to the same functional group transformation reactions, 
the compounds of formula (l-b-2) wherein R^^ is hydrogen may be converted into the corresponding 
compounds of formula (l-b-1). The compounds of formula (l-b-3) can also be obtained by oxidizing a 

5 compound of formula (l-b-1) with an appropriate oxidizing reagent in a suitable reaction-inert solvent. 
Appropriate oxidizing reagents are, for example, permanganate or manganese(IV)oxide, silver oxide, silver 
nitrate, tert. butylhydroperpxide, hypochlorite, chromic acid, ferric chloride, ferric cyanide, lead tetra*acetate. 
Suitable solvents for said oxidation reactions are. for example, water, alkanols. e.g. methanol, ethanol, 
ketones, e.g. 2-propanone, 4-methyl-2-pentanone, halogenated hydrocarbons, e.g. trichloromethane, tetrach- 

10 loromethane. ethers, e.g. 1,V-oxybisethane, tetrahydrofuran, 1,4-dioxane, dipolar aprotic solvents, e.g. N,N- 
dimethylformamide, N.N-dimethylacetamide. pyridine, or a mixture of such solvents. Following analogoiTs 
oxidation procedures the compounds of formula (l-b-4) may be obtained from the compounds of formula (I- 
b-2). 

The deoxygenation of the N-oxide of formula (l-c-2) can be carried out by stirring and. if desired. 
15 heating the starting compounds in a suitable solvent in the presence of hydrogen or hydrazine and an 
appropriate metal catalyst such as. for example, Raney nickel, Raney cobalt, platinum-on-charcoal, pal- 
!adium-on-charcoal metal catalysts. Suitable solvents are water, an alkanol, e.g. methanol, ethanol. an ether, 
e.g. tetrahydrofuran. and mixtures of such solvents whereto an appropriate base has been added such as, 
for example, an alkali metal carbonate, hydrogen carbonate or hydroxide, e.g. sodium carbonate, sodium 
20 hydrogen carbonate, sodium hydroxide. Alternatively the deoxygenation of the N-oxide of formula (l-c-2-b) 
may be carried out with sodium dithionite in the presence of acetic acid or in an aqueous alkanol, e.g. an 
aqueous ethanol solution. It further proved possible to accomplish the deoxygenation by stirring the N-oxide 
in the presence of zinc and acetic acid. 

The a-ketotetrahydroquinoxalines of formula (l-c-4) may also be converted to a quinoxaline of formula (I- 
25 c-2) according to art-known dehydrogenation procedures as described for example J. Chem. Soc, 1953. 
2816. For example, the dehydrogenation of the compounds of formula (l-c-4) can be earned out by heating 
the starting compound in an aqueous alkaline solution optionally in the presence of an appropriate oxidant 
such as, for example, peroxide, silver nitrate or manganese(IV) oxide. 

Compounds of formula (l-c-2) wherein R^^ Is hydrogen and n Is 0 may also be converted into the 
30 corresponding compounds of formula (l-c-1) wherein R^* is halo by treatment with a halogenating agent 
such as. for example, thionyl chloride, phosphoryl chloride, pentachloro phosphorane, sulfuryl chloride. The 
thus obtained compounds wherein R^* is halo may further be converted Into quinoxalines of formula (l-c-1) 
wherein R^* Is Ci-ealkyloxy or mono or di(Ci-6alkyl)amino by reacting the starting compounds with an 
appropriate amine or alcohol, preferably an alkali metal or earth alkaline metal salt of said alcohol. Some 
35 compounds of formula (l-c) may also be N-alkylated or N-aminated according to art known procedures. 

Compounds of formula (l-c-5) can be obtained by reducing the corresponding compounds of formula (I- 
c-1) with an appropriate reducing agent such as, for example, an alkali metal borohydride, e.g. lithium, 
potassium or preferably, sodium borohydride, sodium cyanoborohydride reducing agents in a reaction inert 
solvent. 

40 A number of intermediates and starting materials in the foregoing preparations are known compounds 

which may be prepared according to art-known methodologies of preparing said or similar compounds. 

Some intermediates of the previous reaction schemes are novel and have especially been developed for 

conversion into compounds of the present invention. 

Intermediates of formula (III), (V) and (Vll-a) wherein Y is other than hydrogen may be prepared from an 
45 appropriately substituted quinoline or quinolinone, quinazoline or quinoxaline derivative of formula (XLIl) 

according to the following reaction sequence. 

O OH W 

50 II ■ 1 I 

^° HO-CH2— Z HC-Z ^CH ^ ^CH 

Y ^Z Y ^Z 

POLii) (vn^a). (V) on) 

55 

The hydroxymethyl moiety in the starting intermediate of formula (XLIl) is first converted into a formyl 
moiety with a suitable oxidant, e.g. manganese(IV) oxide or potassium permanganate, and subsequently 
reacted with a metal alkyi, e.g. methyllithium, butyllithium. metal aryl, e.g. phenyllithium. or with a complex 
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metal alkyi or aryl in a suitable solvent, e.g. tetrahydrofuran, l.l'-oxybisethane to form the secundary 
alcohols (V). The desired intermediates of formula (III) may then be obtained by converting the alcohol 
function of the intermediate of formula (V) into an appropriate leaving group W following standard 
procedures as known in the art. For example, haiides are generally prepared by the reaction of (V) with an 

5 appropriate halogenating agent such as, for example, thionyl chloride, sulfuryt chloride, pentach- 
torophosphorane, pentabromophosphorane, phosphorylchloride, hydrochloric acid, hydrobromic acid halo- 
genating agents. The intermediates of formula (III) wherein Y is hydrogen can be obtained directly from the 
intermediates of formula (XLII) following the procedure described hereinabove for converting (V) into (III). 
Some intermediates of formula (III) wherein Y is other than hydrogen may also be prepared by acylating 

10 a quinoline or quinolinone, quinazotine or quinoxatine of formula (XLIV) with an appropriate reagent of 
formula (XLIll) according to art-known Friedel-Crafts acylation reaction procedures, reducing the thus 
obtained ketone (Vll-b) with an appropriate reductant, e.g. sodium borohydride in a suitable solvent such as 
water; an alcohol e.g. methanol, ethanol or mixtures thereof with tetrahydrofuran optionally in the presence 
of sodium hydroxide and subsequently converting the alcohol function Into an appropriate leaving group as 

75 described hereinbefore. 

O O OH W 

II II 1 I 

^ CH /CH 

Y W Y Y Y ^Z 

(XLiii) (xuv) (vn-b) (V) m 

25 Some intermediates of formula (III) may also be prepared by cyclizing an appropriate benzaldehyde or 
ketone derivative of the general formula (XLV) according to similar cyclization procedures as described 
hereinabove for the synthesis of the compounds of formula (l-a-1), (l-a-2), (l-a-3), (l-a-4), (l-b-1), (l-b-2), (1-b- 
3). (l-b-4). (l-b-5). (l-b-6), (l-c-1), (l-c-2). (l-c-3). (l-c-4) or (l-c-5) reducing the thus obtained quinoline. 
quinazoline, quinoxallne or quinolinone with an appropriate reductant, e.g. sodium borohydride, sodium 

30 cyanoborohydride reagents and subsequently converting the alcohol function of (V) in an appropriate 
leaving group. Depending on the cyclization procedure it may be useful to protect the ketone or aldehyde 
group according to art known procedures e.g. by acetalization. 
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50 




OH W 

I I 

CH ^ CH 

^z 

(V) m 



In (XLV) the meanings of and are selected in such a manner to enable a cyclization reaction. For 
example, as appropriate intermediates of formula (XLV) there may be mentioned: 
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o r2 0 
o _ nr'-c-ch-c-r3 

(XLV-a) 

O 

J NR*-C-CR?=CR'-0-Ci.^yl 



(XLV-c) 



(XLV-b) 



nr' -c -cr?=cr^ -qhs 



cr'=cr^-coor'^ 



(XLV-d) 



nhr'' 



o 

II 



chr*-chr^— coor^ 



o ^ n=cr'-chr'-c-r' 

.'■-0 



(XLV-e) 



(XLV-f) 




(XLV-g) 



NHz 



C-R» 

11 

o 



o 

II 



(XLV-fa) 



N=Cai"-CHR"-C-0-Ci^yl 



O 

II 



(XLV-i) 




NR^-C-CHj-R" 



NO2 



O 

II 




(XLV-j) 



NHR" 



NHR' 



29 



^NHR^-CHR^* -C — OH 



(XLV-k) 



More particular intermediates to prepare quinoline compounds may be prepared according the following 
procedures. 

Intermediates of formula (IX), (X)and (XI) can conveniently be prepared by reacting an aniline (Vlll-a) 
with respectively a carboxylic acid of formula (XLVI-a), (XLVI-b) or (XLVI-c) or a functional derivative thereof. 
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10 



IS 



0 O 

R HO-C-CHR^-C-R' OX) 



N-l-X' 



(XLVI4) 

NHR' ^ 
IL J ♦ HO-C-CRlrCR'-CftH, ^ (X) 



N 




(Vin-a) 



(XLVI-b) 

O 

II 

HO-C-CRi^CR^-O-CMalkyl ^ (XI) 

(XLVI-c) 



Said functional derivatives of formula (XLVI-a). (XLVI-b) and (XLVI-c) are meant to comprise the hallde. 
20 anhydride, amide and ester forms of pCLVI-a), (XLVI-b) and (XLVI-c). (XLVI-a) may also be in the form of a 

reactive lactone such as, for example, 4-methylene-2-oxetanone. 

Functional derivatives may be prepared following art-known procedures, for example, by reacting the 

carboxylic acid of formula (XLVI) with thionyl chloride, phosphorous trichloride, polyphosphoric acid, 

phosphoryl chloride, or by reacting the carboxylic acid of formula (XLVI) with an acyl halide, e.g. acetyl 
26 chloride, ethyl carbonochloridate. Or the intermediates (Vlll-a) and (XLVI) may be coupled in the presence 

of a suitable reagent capable of forming amides, e.g. 1,V-carbonylbis(1H-imida2ole], dicyclohexylcar- 

bodiimide, 2-chloro-1-methylpyndinium iodide. 

Said amidation reactions may conveniently be carried out by stirring the reactants in a suitable reaction- 
inert solvent, such as, for example, a halogenated hydrocarbon, e.g. dichloromethane, trichloromethane, an 
30 aromatic hydrocarbon, e.g. methylenzene, an ether, e.g. 1.1'-oxybisethane, tetrahydrofuran or a dipolar 
aprotic solvent, e.g. N.N-dimethyiformamide N,N-dlmethylacetamide. The addition of a suitable base may 
be appropriate, in particular a tertiary amine such as, N,N-diethylethanamlne. The water, the alcohol or the 
acid which is liberated during the course of the reaction may be removed from the reaction mixture 
according methodologies generally known in the art such as. for example, azeotropical distillation, complex- 
es ation and salt formation. 

When a reactive lactone of formula (XLVI-a) is used the reaction may be carried out according to similar 
procedures as outlined in Organic Synthesis, Willy New York, 1955, Collect. Vol. Ill page 10. 

The intermediate of formula (XII) and/or (XIII) can be prepared by reducing the nitro derivative of 
formula (XLVII) in the presence of hydrogen and a suitable metal catalyst such as, for example, palladium- 
40 on-charcoal, platinum oxide catalysts. The nitro derivative of formula (XLVII) in turn can be prepared from 
an aldehyde of formula (XLVIII) by reacting the latter with a phosphorous ylide of formula (IL) or with an 
ylide of formula (L) prepared from a phosphonate. 



^ R 



■j/^l (CWsbPVcHCOOR" N-/-X' 




^ (RO)iK>-*CHCOOR'' ^ 




> i „ " i 



™° ^''^ch=ch-coor'' [ (xm) 

(XLVIII) (XLVn) 



55 In formula (XLVII) R^^ represents hydrogen or Ci -4alkyl. 

The reaction of (XLVIII) with (IL) or (L) can conveniently he conducted by treating a phosphonium salt or a 
phosphonate with an appropriate base such as. for example, butyllithium. methyllithium, sodium amide, 
sodium hydride, a sodium or potassium alkoxide, sulfinylbis(methane) sodium salt bases, under an inert 
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atmosphere and in a reaction-inert solvent such as for example, a hydrocarbon, e.g. hexane, heptane, 
cyclohexane; an ether, e.g. 1 , V-oxybisethane, tetrahydrofuran, 1 ,2-dimethoxy ethane; a dipolar aprotic 
solvent, e.g. dimethylsuifoxide, hexamethyiphosphor triamide, solvents. 

The starting intenmediate (XLVIII) wherein the 1H-azole-1-ylmethyl moiety is substituted in the para 
position can for example be prepared according the following reaction sequence. 



CN 





In formula (LI) represents a reactive leaving group such as, for example, halo, e.g. chloro or ftuoro, nitro, 
4-methylbenzenesulfonyloxy, phenyloxy, alkyloxy groups. 

a) The aromatic nucleophilic substitution on a nitrobenzene of formula (LI) with a cyanide of formula (Lll) 
can be conducted by stirring the reactants in the presence of a base in a reaction inert solvent such as 
for example, a dipolar aprotic solvent, e.g. N.N-dimethytformamide. N,N-dimethylacetamide, hexamethyl- 
phosphoric triamide, pyridine, 1 ,3-dimethyl-3,4,5,6-tetrahydro-2(1 H)-pyrimidinone, 1 ,3- 
dimethylimidazolidinone, 1 ,1 ,3,3-tetramethylurea, 1 -methyl-2-pyrrolidinone, nitrobenzene solvents; or mix- 
tures thereof. Appropriate bases are sodium hydride, sodium amide, sulfinylbis(methane) sodium salt 
bases. It may be advantageous to add to the reaction mixture a crown ether, e.g. 1,4.7,10,13.16- 
hexaoxacyclooctadecane or a complexing agent such as for example, tris[2-(2-methoxyethoxy)]- 
ethanamine. Somewhat elevated temperatures may enhance the rate of the reaction. 

b) The oxidation of the cyanide of formula (Llll) can be accomplished following art-known oxidation 
procedures as described in J. Org. Chem., 1975, 40, 267. 

c) The reduction of the aldehyde or ketone of formula (LIV) can be carried out by stirring the latter with 
an appropriate reductant, e.g. sodium borohydride in a suitable solvent, e.g. methanol, ethanol. 

d) The halogenation of the alcohol of formula (LV) can he accomplished by reacting the alcohol with a 
suitable halogenating agent, e.g., thionyl chloride, methanesulfonyi chloride. 

e) The introduction of the azole can be carried out according procedures outlined hereinbefore for the 
synthesis of (I) from (II) and (III). 

f) The deprotection of the carboxaldehyde group of (LVII) can easily be conducted following art-known 
methods of hydrolyzing acetals, e.g. by acid hydrolysis in an aqueous medium. 
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40 



The intermediates of formula Q(N) and pCVIII) may be prepared by reacting an aniline of formula (VIII) 
with a 1 .3-dicarbonyl of formula -C( = 0)-CHR8 -C( = OyP? (LVIII) or ^-C( = 0)-CHRi2.c( = 0)-0-Ci al- 
kyl (LIX) in a reaction-inert solvent In the presence of an appropriate acid catalyst such as. for example, 
a sulfonic acid, e.g. methanesulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic acid acids. 
5 The starting compounds of formula (Vlli) can easily be prepared according to procedures described in 
U.S. Patent No. 4,859,684 corresponding to EP-A-260,744 incorporated herein by reference for the process 
of preparing the Intermediate of formula (VIII). 

More particularly intermediates to prepare quinazoline compounds may be prepared as follows. 
The intermediates of formula (XIX) can generally be prepared from amides, ureas or carbamates of 
10 formula (XXI-a) following art-known hydrolysis procedures, for example, by treating said amides, ureas or 
carbamates (XXI-a) with an acidic or basic aqueous solution, optionally at an enhanced temperature. 

R R 

N'-l-Xi ^ N-l-X' 

N ^^^^ ^ hydrolysis N 

Y-cH-4- 1 " "^-^""irJ. 

^-^CH2-NHRl^ ^^CH2-NHR>^ 
(XXI-a) (XIX) 

25 In formula (XXI-a) and hereinafter R» represents either Ci-salkyl, trifluoromethyl. Ar^ or Af2-Ci-«alkyl; or 
C( -ealkyloxy, amino or mono- or di(Ci -6alkyl)amino. 

The intermediates of formula (XXI-a) can be prepared by reducing an imine of formula (XXIII-a) 
following art-known reduction procedures such as, for example, reduction with an alkali metal borohydrlde, 
e.g. lithium, potassium, or preferably, sodium borohydride, sodium cyanoborohydride reagents, in a 

30 reaction-inert solvent such as, for example, an alkanol, e.g. methanol, ethanol. 

R 

N-l-X* 

II 2 ^ 



Y— CH- 




CKXI-a) 
CH=NR^^ 



QOOn-a) 



The imines of formula (XXIII-a) in turn are prepared from an aldehyde of formula (XXIV-a) by reaction with 
an amine of formula R^^-NH2 in a reaction-inert solvent in the presence of an appropriate acid catalyst such 
45 as. for example, a sulfonic acid, e.g. methanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic acid acid 
catalysts. 



R 

50 N-l-X* 



II ' "2 9 



CH 



I ^ ^ (XXffl-a) 



55 




CHO 
(XXIV-a) 
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The aldehydes of formula (XXIV-a) can prepared from a derivative of formula (LX) wherein P represents a 
protected carboxaldehyde group or a protected hydroxymethyl group, by hydrolysis of the protective group 
and in the case of the hydroxymethyl group, oxidation to the carboxaldehyde group. 




Examples of suitable protective groups for hydroxymethyl are, for example, tetrahydropyranyl, 2-methox- 
yethoxymethyl, 2-methoxy propyl, 2-acetoxypropyl, 1-ethoxyethyl; a trialkylsilyl group, e.g. trimethylsilyl, tert. 
butyldimethylsilyl groups. Examples of suitable protective groups for carboxaldehyde are acyclic acetals 
formed with Ci-ealkanols such as methanol, ethanol; or cyclic acetals formed with diols such as. 1,2- 
ethanediol, 1 ,3-propanediol. Said deprotection reactions can easily be conducted following art-known 
methods of hydrolyzing acetals and silyl ethers, e.g. by acid hydrolysis in aqueous media. 
Said oxidation of a hydroxymethyl to a carboxaldehyde group can conveniently be conducted by oxidation 
with a suitable oxidizing agent such as, for example, manganese (IV) oxide: permanganate salts, e.g. 
potassium permanganate; dimethylsulfoxide with a dehydrating reagent, e.g. oxalylchloride, sulfur trioxide. 
dicyclohexylcarbodiimide. Suitable solvents for said oxidation are. for example, water, haiogenated hy- 
drocarbons, e.g. dichloromethane. trichloromethane, tetrachloromethane. 

The protected intermediates of formula (LX) are generally prepared from ketones of formula (LXI) 
following reaction sequences as described hereinabove for the conversion of ketones of formula (VII) into 
compounds of formula (I). 



O 

11 

Y-C- 




NH-C-R 



3S 



1) reduction 

2) introduction of azole 



R 

N 



(LXD 



1 

y-ch4:- 

(LX) 




o 

NH-C-R^* 



The intermediates of formula (LXI) are obtained from a suitably substituted nitrobenzene (LXII) by reduction 
following art-known nitro-to-amino reduction procedures, e.g. catalytic hydrogenation with Raney nickel, 
palladium-on-charcoal; and subsequently acylating the thus obtained aniline with a Ci-ealkanoic halide or 
anhydride, a Ci-6alkylcarbonohalidate. e.g. ethyl carbonochloridate, l.l.-dimethylethyl carbonochloridate 
acylating reagents. 
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The intermediates of formula (XXVII) wherein PP and R^^ are hydrogen or those of formula (XXVIII) wherein 
is hydrogen, said intermediates being represented by formula (LXIV), may, for example, be prepared 
from an appropriately substituted nitrobenzenamine of formula (LXII) by converting the latter into the 
corresponding nitrobenzenenitrile by diazotatlon and subsequent reaction with a cyanide salt e.g. copper 
5 cyanide and/or sodium cyanide, and reducing the thus obtained nitrobenzenenitrile under a hydrogen 
atmosphere, in the presence of an appropriate catalyst such as, for example, Raney nickel. 



10 



15 




The intermediates of formula (LXIV) can also be obtained from a ketone of formula (LXV) following the 
20 reaction sequences as described hereinabove for the conversion of ketones of formula (Vlt) into compounds 
of fomnula (I). 



25 



30 




1) reduction 



2) introduction of 
azole 



OJCV) 




Y— CH 



(POV) 



The intermediate ketones of formula (LXV) can be prepared from a suitably substituted 2-nitrobenzaldehyde 
35 of formula (LXVI) by reacting the aldehyde with hydroxylamine or an acid addition salt thereof and 
dehydrating the intermediate oxime to a benzenenitrtle of formula (LXVII). The thus obtained nitrile is further 
hydrolyzed to an amide group and the nitro group reduced to an amino group following art-known 
hydrolysis and reduction procedures. 




The intermediates of formula (XXVII) and (XXVIII) wherein R^ Is hydrogen, said intermediates being 
50 represented by formula (LXVIII) can alternatively be prepared from a ketone of formula (LXIX) following the 
reaction sequences described hereinabove for the conversion of ketones of formula (VII) into compounds of 
formula (I). 



55 



28 



EP 0 371 564 B1 



JO 



II 

O 

(UOX) 




Y-CH 



(Lxvm) 



The intermediates of formula (LXIX) Inturn can be obtained from a 2-nitrobenzoic acid of formula (LXX) by 
N-acylatlon of an amine R2^-NH2 following art-known amidation procedures and reduction of the nitro group 
to an amino group according to procedures described hereinabove, for example, in the conversion of (LXII) 
75 into (LXI). 



20 



25 



30 



35 



40 



46 



O 

II 

Y-C- 



CXX)H 



aNHj 
C-NHR" 



II 

O 



a.xx) 



(LXDQ 



More particular intermediates to prepare quinoxaline compounds may be prepared according ttie following 
procedures. The intermediates of formulae (XXXIII-b), (XXXIV-a) and (XXXIV-b) can conveniently be 
prepared by reacting an intermediate (LXXII) with a cartx)xylic acid of formula (LXXI-a), (LXXI-b) or (LXXI-c) 
or a functional derivative thereof. 



R 

N-/-X' 
,CH (f'^^S^ 



R» 
I 

NH 



(LXXII) 



O O 

II II 

HO-C— C— R^^ 
(PCXI-a) 

O 

HO-C-CHj— R" 
(LXXI-b) 

O 

HO-C-CH2-P - 
(LXXI-c) 



(xxxm-b) 



(XXXIV-a) 



WR 
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(XXXIV-b) 



Said functional derivative of (LXXI-a), (LXXI-b) or (LXXI-c) are meant to comprise the halide. a symmetrical 
or mixed anhydride, amide and ester forms of (LXXI-a), (LXXI-b) or (LXXI-c). In the instance where R^' 
50 represents a Ci -♦alkylcarbonyl group in formula (LXXI-b) the hydroxyl group taken together with R^'' may 
also form a reactive lactone such as, for example, 4-methylene-2-oxetanone. 

Functional derivatives may be prepared following art-known procedures, for example, by reacting the 
carboxylic acid of formula (LXXI) with thionyl chloride, phosphorous trichloride, polyphosphoric acid, 
phosphoryl chloride, or by reacting the carboxylic acid of formula (LXXI) with an acyl halide, e.g. acetyl 
55 chloride, ethyl carbonochlorldate. Or the intermediates (LXXI) and (LXXII) may be coupled in the presence 
of a suitable reagent capable of forming amides, e.g. dicyclohexylcarbodiimide, 1,1'-biscarbonyl[1H- 
imidazole]. 2-chloro-l-methylpyridinium Iodide. 

Said amidation reactions may conveniently be carried out by stirring the reactants in a suitable reaction- 
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inert solvent, such as, for example, a halogenated hydrocarbon, e.g. dichloromethane, trichloromethane. an 
aronaatic hydrocarbon, e.g. methylbenzene, an ether, e.g. 1,1'-oxybisethane, tetrahydrofuran or a dipolar 
aprotic solvent, e.g. N,N-dimethylfornr)amide N,N-dimethylacetamide. The addition of a suitable base may 
be appropriate, in particular a tertiary amine such as, N,N-diethylethanamine. The water, the alcohol or the 
5 acid which is liberated during the course of the reaction may be removed from the reaction mixture 
according methodologies generally known in the art such as, for example, azeotropical distillation, complex- 
atlon and salt formation. 

Intermediates of formula (XXX) and (LXXII) can easily be prepared according to procedures described 
in U.S. Patent 4,859,684 corresponding to EP-A-2609744 and U.S. Serial No. 223,486 corresponding to EP- 
10 A-0.293,278 incorporated herein by reference for the process of preparing the intermediates of formula 
(XXX) and pO<XIV-a). 

The intermediate hydrazines (XL) and amines (XLI) may conveniently be prepared from a ketone of 
formula (VII) by reaction with either an acid addition salt thereof, or with hydroxylamine or hydrazine or an 
acid addition salt or a solvate thereof, and reducing the thus obtained oxime or hydrazone, for example, by 
75 catalytic hydrogenatlon In the presence of hydrogen and an appropriate hydrogenation catalyst, e.g. Raney 
nickel. 

The Intermediates of formula (XXXVIII) can be prepared from an amine of formula (XLI) by reaction with 
a reagent of formula (LXXill) and optionally S-alkylating the thus obtained thiourea with a Ci-galkylhalide. 



20 

R 

N-CHrl-CH(0R^)2 
C 

25 NH2 R R"s' ^NH 

Y-CH-Z + S=C=N-CH2r-CH-(OR^)2 ^ Y-CH-Z 

OOJ) (LXXm) (XXXVffl) 
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The compounds of formula (I) and some of the intermediates in this invention have an asymmetric carbon 
atom In their structure. This chiral center may be present in a R- and a S-configuration, this R- and 8- 
notation being in correspondence with the rules described In Pure Appl. Chem., 1976, 45. 11-30. 
Pure stereochemically isomeric forms of the compounds of this invention may be obtained by the 
35 application of art-known procedures. Diastereolsomers may be separated by physical separation methods 
such as selective crystallization and chromatographic techniques, e.g. counter current distribution, and 
enantiomers may be separated from each other by the selective crystallization of their diastereomeric salts 
with optically active acids. 

Pure stereochemically isomeric forms may also be derived from the corresponding pure stereochemically 

40 isomeric forms of the appropriate staring materials, provided that the reaction occurs stereospecifically. 

The compounds of the present Invention, their pharmaceutlcaily acceptable acid addition salts and their 
possible stereochemically isomeric forms have useful pharmacological properties. For example, they 
suppress the plasma elimination of retinoids, such as, all-trans-retinoic acid. 13-cis retinoic acid and their 
derivatives. The latter results in more sustained/higher tissue concentrations of retinoic acid and improved 

45 control of the differentiation and growth of various cell types. In addition some compounds inhibit the 
formation of androgens from progestines and/or inhibit the action of the enzyme complex aromatase which 
catalyses the formation of estrogens from androgenic steroids in mammals. A number of compounds also 
show an inhibitory action on the biosynthesis of thromboxane A2. 

Said property of the compounds of the invention to delay the metabolism of retinoic acid can easily be 

50 evidenced in various in vivo experiments. A particular test procedure is described hereinafter as the 
"Metabolism of endogenous or exogenously administered all-trans-retinoic acid" test and demonstrates the 
suppression of the plasma elimination of endogenous or exogenously administered all-trans-retinoic acid. As 
such, the compounds of formula (I) can be used to control the rate of growth and differentiation of various 
cell types which effects are known to be affected by retinoids. The ability of retinoids, such as, 13-cis- 

55 retinoic acid, all-trans-retinoic acid and their derivatives to modulate differentiation and proliferation in 
several cell types whether they are of epithelial or mesenchymal origin is extensively studied and reviewed 
in J. Clin. Chem. Clin. Biochem., 26. 479-488 (1983); Pharmacological Reviews 36. 935-1005, (1984). Arch. 
Dermatol. 1_17, 160-180; (1981) and Journal of Medicinal Chemistry 25. 1269-1277, (1982). 
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In view of their capability to delay the metabolism of retinoic acid the compounds can thus be used in 
the treatment of disorders which are characterized by an increased proliferation and/or abnormal differenti- 
ation of epithelial cells. In particular the compounds of the invention can be used for treatment of carcinoma 
which is essentially a derailment of cellular differentiation, occurring In epithelial tissues. Other uses include, 

5 in addition to cancer treatment, the treatment of a variety of disorders of keratinization such as, for example, 
acne, psoriasis, lamellar ichthyosis, plantar warts, callosltes, acanthosis nigricans, lechen planus, mol- 
luscum. melasma, corneal epithelial abrasion, geograpic tongue, Fox-Fordyce disease, cuteneous mestatic 
melanoma and heloids, epidermolytic hyperkeratosis, Darier's disease, pityriasis rubra pilaris, congenital 
ichthyosiform erythroderma, hyperkeratosis palmaris et plantaris, and similar diseases. 

10 The anti-tumor activity may be demonstrated in several retinoic acid-sensitive and insensitive cell lines 
and solid tumors such as. for example, in Ta3-Ma induced mamma tumors in female mice. 

The inhibition of androgen and/or estrogen formation can be demonstrated by analyzing the effects of 
the compounds of the invention on the conversion of progestins into androgens In the presence of testicular 
microsomes or on the conversion of androstenedione into estrone and estradiol in the presence of human 

15 placental microsomes. The in wVo-lnhibition of androgen or estrogen formation can, for example, be 
demonstrated by measuring the suppression of the plasma testosterone or estrogen concentration In dogs, 
rats or mice. A number of relevant tests have been described In EP-A-260,744 and EP-A-293,978, both 
incorporated herein by reference. 

In view of their capability to inhibit the biosynthesis of estrogens and/or androgens the compounds can be 
20 used in the treatment of estrogen or androgen dependent disorders such as, for example, breast cancer, 
endometriosis, endometrial cancer, polycystic ovarian disease, benign breast disease, prostatic cancer and 
hirsutism. 

The beneficial effect of androgen inhibitors in these disorders, especially in the treatment of prostatic 
cancer, is described in, e.g., Journal of Urology 132, 61-63 (1984). The beneficial effect of aromatase 

25 inhibitors in these disorders, especially in the treatment of breast cancer, is described in, e.g. Cancer 
Research. 42, Suppl. 8 : 3261s (1982). 

In view of the usefulness of the subject compounds it is evident that the present invention provides a 
method for treating mammals suffering from disorders which are characterized by an increased proliferation 
and/or abnormal differentiation of normal, preneoplastic or neoplastic ceils, whether they are epithelial or 

30 mesenchymal: whether they are of ectodermal, endodermal or mesodermal origin; or whether they are 
estrogen dependent, androgen dependent or nonestrogen and nonandrogen dependent. Said method 
comprises the systemic or topical administration to the latter of an amount, effective to treat said disorders, 
of a compound of formula (I), a pharmaceutically acceptable acid-addition salt, or a possible 
stereochemically isomeric form thereof. In particular the present invention provides a method in which the 

35 growth and differentiation In said normal, preneoplastic and neoplastic cells is sensitive to the actions of 
retinoids. 

Those of skill in treating disorders which are characterized by an excessive proliferation and/or 
abnormal differentiation of tissues could determine the effective amount from the test results presented 
hereinafter. In general It is contemplated than an effective amount would be from 0.001 mg/kg to 50 mg/kg 

40 body weight and more preferably from 0.01 mg/kg to 10 mg/kg body weight. 

The subject compounds may be formulated into various pharmaceutical forms for administration 
purposes. As appropriate compositions there may be cited all compositions usually employed for system- 
icalfy or topically administering drugs. To prepare the pharmaceutical compositions of this invention, an 
effective amount of the particular compound, optionally in acid-addition salt form, as the active ingredient is 

45 combined in intimate admixture with a pharmaceutically acceptable carrier, which carrier may take a wide - 
variety of forms depending on the form of preparation desired for administration. These pharmaceutical 
compositions are desirable In unitary dosage form suitable, particularly, for administration orally, rectally, 
percutaneously, or by parenteral injection. For example, in preparing the compositions in oral dosage form, 
any of the usual pharmaceutical media may be employed such as, for example, water, glycols, oils, 

50 alcohols In the case of oral liquid preparations such as suspensions, syrups, elixirs and solutions; or solid 
carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents in the case of powders, 
pills, capsules, and tablets. Because of their ease in administration, tablets and capsules represents the 
most advantageous oral dosage unit form, in which case solid pharmaceutical carriers are obviously 
employed. For parenteral compositions, the carrier will usually comprise sterile water, at least in large part. 

55 though other ingredients, for example, to aid solubility, may be included. Injectable solutions, for example, 
may be prepared in which the carrier comprises saline solution, glucose solution or a mixture of saline and 
glucose solution. Injectable suspensions may also be prepared in which case appropriate liquid carriers, 
suspending agents may be employed. Also included are solid form preparations which are intended to be 
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converted, shortly before use. to liquid form preparations. In the compositons suitable for percutaneous 
administration, the carrier optionally comprises a penetration enhancing agent and/or a suitable wetting 
agent, optionally combined with suitable additives of any nature in minor proportions, which additives do not 
introduce a significant deleterious effect on the skin. 

5 As appropriate compositions for topical application there may be cited all compositions usually employed 
for topically administering drugs, e.g., creams, gellies. dressings, shampoos, tinctures, pastes, ointments, 
salves, powders. Application of said compositions may be by aerosol e.g. with a propellent such as nitrogen 
carbon dioxide, a freon. or without a propellent such as a pump spray, drops, lotions, or a semisolid such as 
a thickened composition which can be applied by a swab. In particular compositions, semlsold compositions 

10 such as salves, creams, gellies, ointments will conveniently be used. 

It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used In the specification 
and claims herein refers to physically discreate units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effect in associ- 

75 ation with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including 
scored or coated tablets), capsules, pills, powders packets, wafers, injectable solutions or suspensions, 
teaspoonfuls, tablespoonfuls, and segregated multiples thereof. 

Other such compositions are preparations of the cosmetic type, such as toilet waters, packs, lotions, 
skin milks or milky lotions. Said preparations contain, besides the active Ingredient, components usually 

20 employed in such preparations. Examples of such components are oils, fats, waxes, surfactants, humec- 
tants, thickening agents, antioxidants, viscosity stabilizers, chelating agents, buffers, preservatives, per- 
fumes, dyestuffs, lower alkanols. If desired, further ingredients may be incorporated in the compositions, 
e.g. antiinflammatory agents, antibacterials. antifungals, disinfectants, vitamins, sunscreens, antibiotics, or 
other anti-acne agents. 

25 Examples of oils comprise fats and oils such as olive oil and hydrogenated oils; waxes such as 
beeswax and lanolin; hydrocarbons such as liquid paraffin, ceresin, and squalane; fatty acids such as stearic 
acid and oleic acid; alcohols such as cetyl alcohol, stearyl alcohol, lanolin alcohol, and hexadecanol; and 
esters such as isopropyi myristate, isopropyl palmltate and butyl stearate. As examples of surfactants there 
may be cited anionic surfactants such as sodium stearate, sodium cetylsulfate, polyoxyethylene lauryl-ether 

30 phosphate, sodium N-acyl glutamate; catlonic surfactants such as stearyldimethyi-benzylammonium chlo- 
ride and stearyltrimethylammonium chloride; ampholytic surfac-tants such as alkylaminoethylglycine hy- 
drochloride solutions and lecithin; and nonionic surfactants such as glycerin monostearate. sorbitan 
monostearate. sucrose fatty acid esters, propylene glycol monostearate, polyoxyethylene oleylether, poly- 
ethylene glycol monostearate, polyoxyethylene sorbitan monopalmitate, polyoxyethylene coconut fatty acid 

35 monoethanolamide, polyoxyethylene polyoxypropylene glycol (e.g. the materials sold under the trademark 
"Pluronic"), polyoxyethylene castor oil, and polyoxyethylene lanolin. Examples of humectants include 
glycerin, 1,3-butylene glycol, and propylene glycol; examples of lower alcohols include ethanol and 
isopropanol; examples of thickening agents include xanthan gum, hydroxypropyl cellulose, hydroxypropyl 
methyl cellulose, polyethylene glycol and sodium carixixymethy) cellulose; examples of antioxidants 

40 comprise butylated hydroxytoluene, butylated hydroxyanisole. propyl gallate, citric acid and ethoxyquin; 
examples of chelating agents include disodium edetate and ethanehydroxy diphosphate; examples of 
buffers comprise citric acid, sodium citrate, boric acid, borax, and disodium hydrogen phosphate; and 
examples of preservatives are methyl parahydroxybenzoate, ethyl parahydroxybenzoate, dehydroacetic 
acid, salicylic acid and benzoic acid. 

45 For preparing ointments, creams, toilet waters, skin milks, typically from 0.01 to 10% in particular from 0.1 
to 5% and more in particular from 0.2 to 2.5% of the active ingredient will be incorporated in said 
compositions. In ointments or creams, the carrier for example consists of 1 to 20%, in particular 5 to 15% 
of a humectant, 0.1 to 10% in particular from 0.5 to 5% of a thickener and water; or said carrier may consist 
of 70 to 99%, in particular 20 to 95% of a surfactant, and 0 to 20%, in particular 2.5 to 15% of a fat; or 80 

50 to 99.9% in particular 90 to 99% of a thickener; or 5 to 15% of a surfactant, 2-15% of a humectant. 0 to 
80% of an oil, very small (<2%) amounts of preservative, colouring agent and/or perfume, and water. In a 
toilet water, the carrier for example consists of 2 to 10% of a lower alcohol, 0.1 to 10% or in particular 0.5 
to 1% of a surfactant, 1 to 20%, In particular 3 to 7% of a humectant, 0 to 5% of a buffer, water and small 
amounts (<2%) of preservative, dyestuff and/or perfume. In a skin milk, the carrier typically consists of 10- 

55 50% of oil, 1 to 10% of surfactant, 50-80% of water and 0 to 3% of preservative and/or perfume. In the 
afore-mentioned preparations, all % symbols refer to weight by weight percentage. The humectant, 
surfactant, oil, etc... referred to in said preparations may be any such component used in the cosmetic arts 
but preferably wilt be one or more of the components mentioned hereinabove. 
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Further, when in the above connpositions one or more of the components make up the major part of the 
composition, the other ingredients can evidently be not present at their indicated maximum concentration 
and therefore will make up the remainder of the composition. 

Particular compositions for use in the method of the present invention are those wherein the active 

5 ingredient is formulated In liposome-containing compositions. Liposomes are artificial vesicles formed by 
amphiphatic molecules such as polar lipids, for example, phosphatidyl cholines, ethanolamines and serines, 
sphingomyelins, cardiolipins, plasmalogens, phosphatidic acids and cerebiosides. Liposomes are formed 
when suitable amphiphathic molecules are allowed to swell in water or aqueous solutions to form liquid 
crystals usually of multilayer structure comprised of many bilayers separated from each other by aqueous 

w material (also referred to as coarse liposomes). Another type of liposome known to be consisting of a single 
bllayer encapsulating aqueous material is referred to as a unilamellar vesicle. If water-soluble materials are 
included in the aqueous phase during the swelling of the lipids they become entrapped in the aqueous layer 
between the lipid bilayers. 

in a further aspect of the invention there are provided particular pharmaceutical or cosmeticai 
75 compositions which comprise an inert carrier, an effective amount of a compound of formula (I) an acid 
addition salt or a stereochemically isomeric form thereof and an effective amount of a retinolc acid, a 
derivative thereof or a stereochemically isomeric form thereof. Said retinoic acid containing compositions 
are particularly useful for treating acne or for retarding the effects of aging of the skin and generally 
improve the quality of the skin, particularly human facial skin. A pharmaceutical or cosmeticai composition 
20 containing retinoic acid or a derivative thereof as the active ingredient in intimate admixture with a 
dermatologically acceptable carrier can be prepared according to conventional compounding techniques, 
such as those known for topical application of retinoic acid and its derivatives. Conventional pharmaceutical 
compounding techniques for topical application of retinoic acid are described for example in, U.S. Pat Nos. 
3,906,108 and 4,247.547, which are incorporated herein by reference. Preferred composition for topical 
25 application are in form of a cream, ointment or lotion comprising from 0.005 to 0.5% (particularly from 0.01 
to 0.1%) all-trans-retinoic acid, 13-cis-retinoic acid or a derivative thereof and from 0.1 to 5% of a 
compound of formula (I) and. a dermatologically acceptable acid addition salt thereof or a stereochemically 
isomeric form thereof, in a semi-solid or liquid diluent or carrier. 

These preferred compositions should preferably be non-irritating and as far as possible they should be 
30 odorless and non-toxic. For convenience in applying to the skin, the composition usually contain, besides 

water or an organic solvent, several of certain organic emollients, emulsifiers for the aqueous and/or non 

aqueous phases of the compositions, wetting agents preservatives and agents that facilitate the penetration 

and remainence of the active agents in the skin. 

The following examples are intended to illustrate the scope of the present invention. Unless otherwise 
35 stated all parts therein are by weight. 

Experimental part 

A-a) Preparation of the intermediates in the synthesis of quinollne derivatives of formula (l-a) 

40 

Example 1-a 

a) A mixture of 8.6 parts of 7-quinolinemethanol. 20 parts of manganese(IV)oxide and 130 parts of 
dichloromethane was stirred for 24 hours at room temperature. The reaction mixture was filtered over 
45 diatomaceous earth and the filtrate was evaporated. The residue was purified by column chromatography 
(silica gel ; CH2CI2/CH3OH 98:2). The eluent of the desired fraction was evaporated, yielding 8 parts 
(94.2%) of 7-quinolinecarboxaldehyde; mp. 56 'C (interm. 1-a). 

)9) To a stirred mixture of 1.25 parts of magnesium, 14 parts of 1,r-oxybisethane and 8 parts of 
bromobenzene was added a solution of 8 parts of intermediate 1-a, namely 7-quinollnecarboxaldehyde, 

50 in 72 parts of tetrahydrofuran, keeping the temperature between 0*C and 5*C. After stirring for 12 hours 
at room temperature, the reaction mixture was poured into 300 parts of ice-water. The product was 
extracted with l.V-oxybisethane (3x70 parts). The combined extracts were dried, filtered and evaporated. 
The residue was purified by column chromatography (silica gel; CH2CI2/CH3OH 98:2). The eluent of the 
desired fraction was evaporated, yielding 3.2 parts (26.6%) of a-phenyl-7-quinolinemethanol; mp. 118'C 

55 (interm. 2-a). 
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In a similar manner there were also prepared the intermediates listed in Table 1-a. 



Table 1-a 




Int. No. 


R 


physical data (mp. in "Q 


3-a 


C6H5 


98 


4-a 


3-CIC6H4 


112 


5-a 


3-FC6H4 


94 


6-a 


4-CIC6H4 


148 


7-a 


3-CH3C6H4 


122 


8-a 


3-CH3OC6H4 


142 


9-a 


3.4-di(F)C6H3 




10-a 


3.4.di(CH3)C6H3 


114 


11-a 


3-CF3C6H4 





Int No. 


R 


physical data (nop. in *'Q 


12-a 


4-FC6H4 


128 


13-a 


4-CH3OC6H4 


164 


14-a 


4-CH3C6H4 


135 


IS-a 


c.C6Hn 


118 



Example 2-a 

o) A mixture of 34 parts of 6-quinolinemethanol, 70 parts of manganese(IV)oxide and 300 parts of 
trichtoromethane was stirred for 24 hours at room temperature. The reaction mixture was filtered over 
diatomaceous earth and the filtrate was evaporated, yielding 27.7 parts (82.7%) of 6-quinolinecarboxal- 
dehyde: mp. 72 'C (interm. 16-a). 

i3) To a stirred and cooled (-5/0 'C) solution of 5.4 parts of thiophene in 21.3 parts of I.V-oxybisethane 
were added portionwise 43.5 parts of a solution of n. butyllithium in hexanes 1.6M. After stirring for 20 
min. at O'C, there was added a solution of 5 parts of Intermediate 16-a, namely 6-qulnollnecarboxal- 
dehyde, in 71.2 parts of tetrahydrofuran. Stirring at O'C was continued for 1 hour and then the reaction 
mixture was poured into 200 parts of ice-water. The product was extracted with 1,V-oxybisethane and 
the extract was dried, filtered and evaporated. The residue was purified by column chromatography 
(silica gel ; CH2CI2/CH3OH 95:5). The eluent of the desired fraction was evaporated, yielding 2.4 parts 
(31.1%) of a-(2-thienyl)-6-quinolinemethanol (interm. 17-a). 
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Example 3-a 

a) To a stirred amount of 45.3 parts of aluminiumtrichloride were added dropwise 6.9 parts of N,N- 
dimethylformamide. After stirring for 5 min. at 70 'C, there were added portionwise 5 parts of"3^- 

6 dihydroquinolln-2(1H)-one and, after another 5 min., 4.7 parts of benzoylchloride. Stirring at 70'C was 
continued for 2 hours and then the reaction mixture was carefully poured into ice-water. There were 
added 50 ml of HCI 12N and the whole was stirred for 15 min. The precipitate was filtered off and boiled 
in 2-propanol. The product was filtered off, washed with 2-propanol and 2.2'-oxybispropane and dried in 
vacuo at 60 'C. yielding 6.3 parts (73.8%) of 6-benzoyl-3.4-dlhydro-2(1H)-quinolinone; mp. 211.0 'C 

10 (interm. 18-a). 

To a suspension of 27.3 parts of intermediate 18-a. namely 6-benzoyl-3.4-dihydro-2(1H)-quinolinone. 
in 790 parts of methanol were added 115 parts of an aqueous sodium hydroxide solution IN. After 
stirring for 10 min., there were added at once 4.54 parts of sodium tetrahydroborate. Stirring was 
continued over weekend at room temperature. There were added 110 ml of HCI IN and 1000 parts of 
15 water. The precipitate was filtered off. stirred in water for 15 min and then taken up in a mixture of 
methanol and methylbenzene. This solution was evaporated and the residue was co-evaporated with 
methylbenzene. The product was filtered off and dried at 70 'C. yielding 21.9 parts (78.6%) of 3.4- 
dlhydro-6-(hydroxyphenylmethyl)-2(1H)-quinolinone; mp. 175.0'C (interm. 19-a). 
In a similar manner there were also prepared: 
20 6-[(3-chlorophenyl)hydroxymethyl]-3.4-dihydro-2(1H)-quinolinone; mp. 181.1 -C (interm. 20-a); 
3,4-dihydro-6-(1-hydroxyethyl)-2(1H)-qulnolinone; mp. 174.5*C (interm. 21-a); and 
3.4-dihydro-6-[hydroxy(isopropyl)methyi]-2(1H)-quinolinone; mp. 194,4 (interm. 22-a). 

Example 4-a 

26 

A mixture of 3.2 parts of intermediate 2, namely a-phenyI-7-quinolfnemethanol, 8 parts of thionyl 
chloride and 65 parts of dichloromethane was stirred for 4 hours at room temperature. The reaction mixture 
was evaporated and the residue was poured into water. The product was extracted with dichloromethane 
(3x39 parts) and the combined extracts were dried, filtered and evaporated, yielding 3.4 parts (98.5%) of 7- 
30 (chlorophenylmethyl)quinoline (interm. 23-a). 

In a similar manner there were also prepared the intermediates listed in Table 2-a. 

Table 2-a 



35 




40 


Int. No. 


R 




24-a 


3-Cl 


45 


25-a 


H 




26-a 


3-F 




27-a 


4-Cl 


50 


28-a 


3-CH3 




29-a 


3-CH3O 



55 
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iflu INO. 


K 


30-a 


3.4-di(F) 






32-a 


3-CF3 


33-a 


4-CH3 


34-a 


4-F 


35-a 


4-CH3O 



75 



Example 5-a 

20 To a stirred mixture of 2 parts of intermediate 21 -a. namely 3,4-dlhydro-6-(1-hydroxyethyl)-2(1H)- 
qulnolinone in 8.9 parts of tetrahydrofuran were added 1.62 parts of thionyl chloride. Stirring at room 
temperature was continued overnight. The reaction mixture was evaporated and the residue was co- 
evaporated with methylbenzene, yielding 2.3 parts (93.4%) of 6-(1-chloroethyl)-3,4-dihydro-2(1H)- 
quinolinone hydrochloride (interm. 36-a). 

25 

Example 6-a 

A mixture of 20 parts of intermediate 19-a, namely 3,4-dihydro-e-(hydroxyphenylmethyl)-2(1H)- 

quinolinone and 355 parts of a solution of hydrobromic acid in acetic acid 30% was stirred overnight at 
30 room temperature. The reaction mixture was evaporated and the residue was stirred in ethyl acetate. The 

product was filtered off, washed with ethyl acetate and 2,2'-oxybispropane and dried in vacuo at 35 'C, 

yielding 23 parts (67.2%) of 6-[bromophenylmethyl]-3.4-dihydro-2(1H)-quinolinone hydrobromide dihydrate; 

mp. 11 9.5 (interm. 37-a). 

In a similar manner there were also prepared: 
35 6-[bromo(3-chlorophenyl)methyl]-3.4-dihydro-2(1H)-quinolinone hydrobromide (interm. 38-a); and 

6-[bromocyclohexylmethyl]quinoline (interm. 39-a). 

Example 7-a 

40 a) To a stirred and cooled (0 ' C) amount of 55.2 parts of sulfuric acid were added portionwise 13 parts of 
1-(2-methyl-1-phenylpropyl)-1H-imidazole mononitrate. After stirring for 1/2 hour at 0*C, the reaction 
mixture was poured into ice-water. The whole was basified with ammonia and extracted with dich- 
loromethane. The extract was dried, filtered and evaporated, yielding 12 parts (97.8%) of l-[2-methyl-1- 
(4-nitrophenyl)propyl]-1H-imldazole (interm. 40-a). 

45 fi) A mixture of 12 parts of intermediate 40-a, namely 1-[2-methyl-1-(4-nitrophenyl)propyl]-1H-imidazoie, 
and 79 parts of methanol was hydrogenated for 1 hour at room temperature and 2.10^ Pa with 3 parts of 
Raney nickel. The catalyst was filtered off and the filtrate was evaporated, yielding 12 parts (100%) of 4- 
[1-(1H-imida20l-1-yl)-2-methylpropyl]benzenamlne (interm. 41 -a). 

50 Example 8-a 

a) To a stirred solution of 88.7 parts of 1-[chlorophenylmethyl]-4-nitrobenzene In 790 parts of acetonitrile 
were added 121.8 parts of IH-imidazole. After stirring for 24 hours at reflux temperature, the reaction 
mixture was evaporated. The residue was taken up in methylbenzene. This solution was washed with 
55 K2CO3 (aq ), dried, filtered and evaporated. The residue was purified by column chromatography (silica 
gel; CH2CI2/CH3OH 98:2). The eluent of the desired fraction was evaporated, yielding 53 parts (53%) of 
1-[(4-nitrophenyl)phenylmethyl]-1H-imidazole (interm. 42-a). 



36 



EP 0 371 564 B1 



j8) A solution of 39 parts of Intermediate 42-a, namely 1-[(4-nitrophenyl)phenylmethyl]-1H-imida20le, in 
240 parts of ethanol was hydrogenated at S.IO^ Pa and at room temperature with 20 parts of Raney 
nickel. After the calculated amount of hydrogen was taken up. the catalyst was filtered off and the filtrate 
was evaporated, yielding 34.6 parts (99.1%) of 4-[(1H-lmidazol-1-yl)phenylmethyl]-benzenamine (interm. 
5 43-a). 

In a similar manner there were also prepared: 

4-[(4-fluorophenyl)(1H)-imida2ol-1-yl)methyl]benzenamlne (Interm. 44a); and 
4-((4-chlorophenyl)(1 H)-imidazol-1 -yl)methyl]benzenamine (interm. 45-a). 

10 Example 9-a 

a) To a stirred and cooled (0*C) mixture of 5 parts of N-[4-[(3-chlorophenyl)hydroxymethyl]phenyl]- 
acetamlde, 66.5 parts of dichloromethane and 5.5 parts of N,N-dlethylethanamine was added a solution 
of 3.1 parts of methanesulfonyl chloride in 13.3 parts of dichloromethane under a nitrogen atmosphere. 
^5 After stirring for 1 hour, the reaction mixture was evaporated, yielding 8 parts (100%) of 4-(acetylamino)- 
o-(3-chlorophenyl)benzenemethanol methanesulfonate(ester) (interm. 46-a). 

0) A mixture of 8 parts of intermediate 46-a, namely 4-(acetylamino)-a-(3-chlorophenyl) benzenemethanol 
methanesulfonate(ester), 10 parts of IH-imidazole and 39.5 parts of acetonitrile was stirred for 2 hours at 
reflux temperature. The reaction mixture was evaporated and the residue was extracted with ethyl 

20 acetate. The extract was washed with NaHCOa (aq.), dried, filtered and evaporated, yielding 18 parts 
(100%) of N-[4-[(3-chlorophenyl)(1H-imida2ol-1-yl)methyl]phenyl]acetamide (interm. 47-a). 
7) A mixture of 80 parts of intermediate 47-a. namely N-[4-[(3-chlorophenyl) (IH-imidazol-l-yl)methyl]- 
phenyl]acetamide, 150 ml of an aqueous hydrochloric acid solution 2N and 15.8 parts of methanol was 
stirred for 2 hours at reflux temperature. The reaction mixture was evaporated and the residue was 

25 basified. The product was extracted with dichloromethane and the extract was dried, filtered and 
evaporated. The residue was purified by column chromatography (silica gel : CH2CI2/CH30H 98:2). The 
eluent of the desired fraction was evaporated, yielding 14.1 parts (20.2%) of 4-[(3-chlorophenyl) (1H- 
imidazol-1-yl)methyl]benzenamine (interm. 48-a). 
In a similar manner there was also prepared: 

30 4-[(3-fluorophenyl)(1H-imidazol-1-yl)methyl]benzenamlne (interm. 49-a). 

Example 10-a 

To a stirred and cooled (0*C) mixture of 14.6 parts of 4-[(4-chlorophenyl)(1H-imidazol-1-yl)methyl]- 
35 benzenamine, 60.9 parts of benzene and 6.86 parts of pyridine was added a solution of 10.6 parts of 3- 
phenyl-2-propenoyl chloride in 17.4 parts of benzene under a nitrogen atmosphere. After stirring overnight 
at room temperature, the reaction mixture was basified and extracted with ethyl acetate. The extract was 
washed with water, dried, filtered and evaporated. The residue was crystallized from dichloromethane. The 
product was filtered off and dried, yielding 17.7 parts (83.8%) of N-[4-[(4-chlorophenyl) (1H-imidazol-l-yI)- 
40 methyl]phenyl]-3-phenyl-2-propenamide; mp. 244* C(interm. 50-a). 

In a similar manner there were also prepared the intermediates listed in Table 3-a : 



45 



50 



55 
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TO 



T5 



20 



C> _ 0 

R-CH-/~^-NH-C-CH=CH-^^ 



Int No. 


R 


physical data (mp. in ''Q 


Sl-a 


C6H5 




52-a 


i.C3H7 


217 


53-a 


3-CIC6H4 




54-a 


3-FC6H4 




55-a 


4-FC6H4 




56-a 


H 


195 



25 



30 



Example 11 -a 

To a stirred solution of 10 parts of 4-[(1H-imidazol-1-yl)methyl]benzenamine in 180 parts of 1.2- 
dichloroethane were added dropwise 3.9 parts of 4-methylene-2-oxetanone. After stirring for 1/2 hour at 
room temperature, the precipitate was filtered off, washed with 1 ,2-dichioroethane and dried, yielding 9.8 
parts (74.8%) of N-[4-(1H-imidazol-1-ylmethyl)phenyl]-3-oxobutanamide: mp. 1 75 ' C (interm. 57-a). 
In a similar manner there were also prepared the intermediates listed in Table 4a : 



35 



40 



R \=» 



45 



50 



N 




CH 




O O 
NH-C-CH2-C-CH3 



InL No. 


R 


S8-a 


H 


59-a 


4-F 


60-a 


4-a 


61-a 


3-a 


62-a 


3-F 



55 
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B-a) Preparation of the final quinoline and quinollnone compounds of formula (l-a) 
Example 12-a 

5 A mixture of 3,4 parts of 7-[chloroph8nylmethyl]quinoline, 4.5 parts of IH-imidazole and 72 parts of 
N.N-dimethylformamide was stirred for 6 hours at 80'C. The reaction mixture was evaporated to dry and 
the residue was taken up in water. The product was extracted three times with 65 parts of dichloromethane. 
The combined extracts were dried, filtered and evaporated. The residue was purified by column chromatog- 
rahpy over silica gel using a mixture of dichloromethane and methanol (95:5 by volume) as eluent. The pure 

10 fractions were collected and the eluent was evaporated. The residue was crystallized from a mixture of 2.2'- 
oxybispropane and 2-propanone. The product was filtered off and dried, yielding 1.27 parts (33.2%) of 7-[- 
(1H-imida20l-1yl)phenylmethyl]quinoline; mp. 110.7 (compound 36-a). 

Example 13-a 

A mixture of 12.3 parts of 6-(ch!oromethyl)quinoline, 9.5 parts of IH-imidazole. 19.2 parts of potassium 
carbonate and 135 parts of N.N-dimethylformamide was stirred for 3 hours at 80 'C. After evaporation to 
dry. the residue was taken up in water and further purified according to similar procedures as described in 
example 12-a. yielding 10 parts (48%) of 6-(1H-imidazol-1-ylmethyl)quinoline dihydrochloride; mp. 254.6 'C 
20 (compound 29-a). 

Example 14-a 

A mixture of 5.34 parts of 6-[chloro(4-chlorophenyl)methyl]quinollne, 6.4 parts of 1H-1,2,4-triazole, 1.26 
25 parts of potassium carbonate and 79 parts of acetonitrile was stirred for 8 hours at reflux temperature. After 
evaporation to dry. the residue was taken up in water and was further purified according to similar 
procedures as described In example 12-a, yielding 3 parts (49.2%) of 6-[(4-chlorophenyl)(4H-1.2,4-triazol-4- 
yl)methyl]quinoline hemihydrate; mp. 87.8 • C (compound 45-a). 

30 Example 15-a 

A mixture of 2.3 parts of 6-(1-chloroethyl)-3.4-dihydro-2(1H)-quinollnone hydrochloride, 24 parts of 
acetonitrile. 7.7 parts of dimethyl sulfoxide and 3.8 parts of IH-imidazole was stirred overnight at 60-70 
The reaction mixture was poured into water, extracted and further purified according similar procedures as 
35 described in example 12-a, yielding 1.2 parts (53.5%) of 3,4-dihydro-6-[1-(1H-imida2ol-1-yl)ethyl]-2(1H)- 
quinolinone; mp. 184.8*C (compound 21 -a). 

Example 16-a 

40 A mixture of 15 parts of a-phenyl-6-quinolinemethanol. 21 parts of 1,V-carbonylbis[1H-imidazole] and 
135 parts of N.N-dimethylformamide was stirred for 12 hours at room temperature. After evaporation to dry, 
the residue was stirred for 20 minutes at room temperature in a mixture of 140 parts of I.V-oxybisethane 
and 200 parts of water. The mixture was filtered and the filtrate was extracted with trichloromethane and 
water. The separated organic phase was dried, filtered and evaporated. The residue was purified by column 

45 over silica gel, first using a mixture of dichloromethane and methanol (98:2 by volume) and then a mixture 
of ethyl acetate and cyclohexane (70:30 by volume) as eluents. The pure fractions were collected and the 
eluent was evaporated. The residue was converted Into the sulfate salt in 8 parts of 2-propanone and 
ethanol at 0*C. The salt was filtered off and crystallized from a mixture of 2-propanol and methanol. The 
product was filtered off and dried, yielding 1.33 parts (5.1%) of 6-[(1H-imidazol-1-yl)phenyl-methyl]quinoline 

50 sulfate(1 :1 ),monohydrate: mp. 1 35 • C (compound 33-a). 

Example 17-a 

7 Parts of N-[4-(1H-imidazol-1-ylmethyl)phenyl]-3-oxobutanamide were added dropwise to 73.6 parts of 
55 concentrated sulfuric acid (exothermic reaction, the temperature rose to 90 'C). Upon complete addition, the 
rinixture was stirred for 1 hour at 70 'C: The reaction mixture was poured into crushed ice and the whole 
was neutralized with an ammonium hydroxide solution to pH 9. The precipitated product was filtered off and 
taken up in water. The whole was extracted with dichloromethane. The aqueous layer was concentrated. 
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The crystallized product was filtered off, washed with 2-propanone and dried in vacuo at 100'C. yielding 
2.25 parts (34.8%) of 6-(1H-imidazol-1-ylmethyl)-4-methyl-2(1H)-quinolinone; mp. 266.0 (compound 1-a). 

Example 18-a 

5 

To a stirred and heated (100*C) solution of 10 parts of 4-(1H-imidazol-1-ylmethyl)benzenamine in 50 
parts of poly phosphoric acid were added 15 parts of ethyl 3-oxobutanoate. The whole was stirred for 4 
hours at 140'C. 100 Parts of water were added to the mixture and the whole was neutralized with 
potassium carbonate. The product was extracted with a mixture of ethyl acetate and methanol. The extract 
10 was dried, filtered and concentrated. The concentrate was crystallized from a mixture of 2-propanone and 
methanol. The product was filtered off and dried, yielding 2 parts (14.4%) of 6-(1H-imidazol-1-ylmethyl)-2- 
methyl-4(1H)quinolinone: mp. 245.5 • C (decomp.) (compound 77-a). 

Example 19-a 

15 

To a stirred solution of 10.5 parts of N-[4-[(1H-imidazol-1-yl)phenylmethyl]phenyl]-3-phenyl-2- 
propenamide in 110 parts of chlorobenzene were added 18.5 parts of aluminium chloride. The reaction 
mixture was stirred for 3 hours at 120* C. After cooling to room temperature, the product was extracted with 
ethyl acetate. The extract was dried, filtered and evaporated. The residue was purified by column 
20 chromatography over silica gel using a mixture of dichloromethane and methanol (90:10 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized from 
a mixture of 2-propanone and methanol. The product was filtered off and dried, yielding 1.3 parts (15.4%) of 
6-[(1H-imidazol-1-yl)phenylmethyl>2(1H)-quinolinone; mp. 226.9 'C (compound 2-a). 

26 Example 20-a 

To a stirred solution of 2 parts of sodium in 24 parts of 1-propanol was added a solution of 5.2 parts of 
2-chloro-6-(lH-imidazol-l-ylmethyl)-4-methylquinoline in 16 parts of 1-propanol at room temperature under 
nitrogen atmosphere. After stirring for 2 hours at reflux temperature, the mixture was evaporated. The 

30 residue was talien up in a potassium carbonate solution and the product was extracted with ethyl acetate. 
The extract was dried, filtered and evaporated. The residue was purified by column chromatograhpy over 
silica gel using a mixture of dichloromethane and methanol (98:2 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from 2-propanone. The product 
was filtered off and dried, yielding 1.8 parts (31.9%) of 6-(1H-imidazol-1-ylmethyl)-4-methyl-2-propox- 

35 yquinollne; mp. 1 37,9 • C (compound 35-a). 

Example 21 -a 

A solution of 13 parts of 6-(1H-imidazol-1-ylmethyl)-4-methyl-2(1H)-quinolinone in 55 parts of 
40 phosphoryl chloride was stirred for 1 hour at room temperature. After evaporation, the residue was purified 
by column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by 
volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from a mixture of acetonitrile and 2.2'-oxybispropane. The product was filtered off and dried, 
yielding 1.75 parts (12.5%) of 2-chloro-e-(1H-imidazol-1-ylmethyl)-4-methylquinoline; mp. 120.6*C (com- 
45 pound 34-a). 

All the other compounds listed in tables 5-a to 8-a were obtained by analogous methods of preparation 
as described in examples 12-a to 21 -a, the actual method of preparation being indicated in column 2 (Ex. 
No.). 
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Comp. 
No. 


No. 


R 


X1=X2 


Y 


P 


Rl 


r2 


r3 


mpysalt 


1-a 


17-a 


H 


-CH=CH- 


H- 


6 


H- 


H- 


-CH3 


266.0 


2-a 


19-a 


H 


-CH=CH- 


C6H5- 


6 


H- 


H- 


-H 


226.9 


3-a 


17-a 


H 


-CH=CH- 


C6H5- 


6 


H- 


H- 


-CH3 


209.3 


4-a 


17-a 


H 


-CH=CH- 


4-F-C6H4- 


6 


H- 


H- 


-CH3 


21S.6 


S-a 


n-a 


H 


-CH=CH- 


4-a-C6H4- 


6 


H- 


H- 


-CH3 


137.6/O.5H2O 


6-a 


17-a 


H 


-CH=CH- 


3-a-C6H4- 


6 


H- 


H- 


-CH3 


164.3/0.5H2O 


7-a 


17-a 


H 


-CH=CH. 


3-F.C6H4- 


6 


H- 


H- 


-CH3 


192.9 


8-a 


19-a 


H 


-CH-CH- 


i-C3H7. 


6 


H- 


H- 


-H 


165.7 


9-a 


19-a 


H 


-CH=CH- 


4-CI-C6H4- 


6 


H- 


H- 


-H 


180.1 


10-a 


19-a 


H 


-CH=CH- 


3-CI-C6H4- 


6 


H- 


H- 


-H 


212.2 


11-a 


19-a 


H 


-CH=CH- 


3-F-C6H4- 


6 


H- 


H- 


-H 


210.6 


12-a 


19-a 


H 


-CH=CH- 


4-F-C6H4- 


6 


H- 


H- 


-H 


253.7 


13-a 


14-a 


H 


-N=CH- 


H- 


6 


H- 


H- 


-H 


>300/H2O 


14-a 


19-a 


H 


-CH=CH- 


H- 


6 


H- 


H- 


-H 


229.6 



In the previous and following tables p indicates the position of the 1H-azol-1-ylmethyl moiety on the 
quinoline ring. 



41 



EP 0 371 564 B1 



Table 6-a 




Comp. 
No. 


Ex. 
No. 


R 




Y 


P 


r4 


r5 


r6 


mpVsalt 


15-a 


15-a 


H 


-CH=N- 


C6H5- 


6 


H- 


H- 


H- 


220.1 


16-a 


IS-a 


H 


.CH=CH- 


C6H5- 


6 


H- 


H- 


H- 


223.9 


17-a 


15-a 


H 


-N=CH- 


C6H5- 


6 


H- 


H- 


H- 


187.8 


18-a 


15-a 


H 


-N=CH- 


3-CI-C6H4- 


6 


H- 


H- 


H- 


I7O.6/HNO3 


19-a 


15-a 


H 


-CH=N- 


3-CI-C6H4. 


6 


H- 


H- 


H- 


IIO.I/HNO3 
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Comp. 

No. 


Ex. 

NO. 


R 


-X1=X2- 


Y 


P 


R4 


R5 


R6 


mp./salt 






u 
rl 




1 Ol ^ .17 
3-CI-C5H4- 


6 


H- 


H- 


H- 


189.5 






n 




-Cn3 


6 


H- 


H- 


H- 


184.8 




1 < 9 


u 
n 




-Cn3 


6 


H- 


H- 


H- 


172.3 


23-a 


15-a 


H 


-N=CH- 


-CH3 


6 


H- 


H- 


H- 


220.3 


24-a 


16-a 


H 


-CH=CH- 


C.C3H5- 


6 


H- 


H- 


H- 


168.7 


25-a 




H 


-CH=CH- 


i.C3H7- 


6 


H- 


H- 


H- 




26-a 




H 


-N=CH- 


i.C3H7- 


6 


H- 


H- 


H- 




27-a 




H 


-CH=N- 


i.C3H7- 


6 


H- 


H- 


H- 




28-a 




H 


-CH=CH- 


3-a-C6H4- 


6 


H- 


CH3- 


CH3. 






Comp. 
No. 


Ex. 
No. 


R 


-Xl-X2. 


Y 


P 


R7 


r8 


r9 


mp^salt 


29-a 


13-a 


H 


-CH=CH- 


-H 


6 


H 


H 


H 


254.6/2 HQ 


30-a 


13-a 


H 


-CH=CH- 


-H 


8 


H 


H 


H 


167.8/(COOH)2 


31-a 


13-a 


H 


-CH=CH- 


-H 


7 


H 


H 


H 


163.8/2(COOH)2 


32-a 


13-a 


H 


-CH=CH- 


-H 


5 


H 


H 


H 


216.4/0.5(COOH)2 


33-a 


16-a 


H 


-CH=CH- 


C6H5- 


6 


H 


H 


H 


79.8/H2SO4/H2O 


34.a 


21-a 


H 


•CH=CH- 


-H 


6 


a- 


H 


CH3- 


120.6 


35-a 


20-a 


H 


-CH=CH. 


-H 


6 


C3H7-O- 


H 


CH3- 


137.9 


36-a 


12-a 


H 


-CH=CH- 


C6H5- 


7 


H 


H 


H 


110.7 


37-a 


20-a 


H 


-CH=CH- 


-H 


6 


i-C3H7-0- 


H 


CH3- 


111.1 


38-a 


20-a 


H 


-CH=CH- 


-H 


6 


CH3-O- 


H 


CH3- 


142.6 


39-a 


21-a 


H 


•CH=CH- 


-H 


6 


CH3- 


H 


a- 


103.7 


40-a 


20-a 


H 


-CH=CH- 


-H 


6 


CH3. 


H 


CH30- 


116.9 


41-a 


14-a 


H 


-CH=CH- 


3-C1-C6H4- 


6 


H 


H 


H 


120.7 
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Comp. 


Ex. 


R 


-X'=X*- 


Y 


P 


n7 
R' 


R' 


nO 
R^ 


IIip./Sail 


No. 


No. 


















42-a 


14-a 


H 


-CH=CH- 




6 


H 


H 


H 


98.9 


43-a 


14-a 


H 


-N=CH- 


C6H5- 


6 


H 


H 


H 


173.2 


44-a 


14-a 


H 


-CH=N- 




6 


H 


H 


H 


1 15.0/ 


















H2CVHa 


45-a 


14-a 


H 


-N=CH- 


4-a-C6H4. 


6 


H 


H 


H 


87.8A).5H20 


46-a 


14-a 


H 


-CH=N- 


3-a-C6H4- 


6 


H 


H 


H 


120.7 


47-a 


14-a 


H 


.CH=CH- 


3-CH3-C6H4. 


6 


H 


H 


H 


124.7 


48-a 


14-a 


H 


-CH=N. 


4-a-C6H4- 


6 


H 


H 


H 


201.8/HCl/ 
O.5H2O 


49-a 


14-a 


H 


-CH=CH- 


3-CH3O-C6H4- 


6 


H 


H 


H 


121.3 


50-a 


14-a 


H 


.N=CH- 


3-CI-C6H4- 


6 


H 


H 


H 


161.1 


51-a 


14-a 


H 


-CH=CH- 


3.4-F2-C6H3- 


6 


H 


H 


H 


108.5 


S2-a 


14-a 


H 


-C3I=CH- 


3.4-(CH3)2-C6H3- 


6 


H 


H 


H 


122.1 


S3-a 


14-a 


H 


-CH»N- 


3.4-(CH3)2-C6H3- 


6 


H 


H 


H 


127.5 


S4-a 


16-a 


H 


-CH=CH- 


IH-imidazol-l-yl 


6 


H 


H 


H 


193.8A* 


55-a 


16-a 


H 


-CH=CH- 


2-thienyl 


6 


H 


H 


H 


124.7 


56-a 


14-a 


H 


-CH=CH- 


3.CF3-C6H4- 


6 


H 


H 


H 


133.9 


57-a 


14-a 


H 


-CH=CH- 


4-CH3-C6H4- 


6 


H 


H 


H 


133.9/* 


S8-a 


14-a 


H 


.N=CH- 


3-F-C6H4- 


6 


H 


H 


H 


165.0 


S9-a 


14-a 


H 


.CH=N. 


3.4.F2-C6H3. 


6 


H 


H 


H 


104.2 


60-a 


14.a 


H 


-CH=N- 


4.F-C6H4- 


6 


H 


H 


H 


135.1/* 


61-a 


14.a 


H 


-N=CH- 


3-CH3-C6H4- 


6 


H 


H 


H 


118.0 


62-a 


14-a 


H 


-CH=N- 


4-CH3-C6H4- 


6 


H 


H 


H 


164.5/* 


63-a 


14-a 


H 


-CH=N- 


4-OCH3-C6H4- 


6 


H 


H 


H 


151.1/* 


64-a 


14-a 


H 


-N=CH- 


3-OCH3-C6H4- 


6 


H 


H 


H 


142.0 


6S<a 


14-a 


H 


-N=CH- 


3.4.F2-C6H3- 


6 


H 


H 


H 


149.5 


66-a 


14-a 


H 


-CH=N- 


3.CF3-C6H4- 


6 


H 


H 


H 


142.9 


67-a 


14-a 


H 


-CH=CH- 


C.C6H11- 


6 


H 


H 


H 


285.0/2 HCl 


68-a 


14-a 


H 


-CH=N- 


3-OCH3-C6H4- 


6 


H 


H 


H 


150.0/* 


69-a 


14-a 


CH3 


-CH=CH- 


C6H5- 


6 


H 


H 


H 


52.6A).5H20 


70-a 


14-a 


H 


-CH=N- 


3-CH3-C6H4- 


6 


H 


H 


H 


117.9 


71-a 




H 


-CH»CH- 


C.C3H5. 


6 


H 


H 


H 





•-(0OOH)2 
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Comp. 
No. 


No 


K 


y1_v2 


Y 


P 


R' 


R* 


R^ 


mn /csilf 


/z-a 




TJ 

n 


-CH=CH- 


CH3-CSC- 


6 


H 


H 


H 




73-a 




H 


-CH=CH- 


CH3.CH=CH. 


6 


H 


H 


H 




74-a 




H 


-CH=CH- 


3-pyridinyl 


6 


H 


H 


H 




75-a 




H 


-CH=N- 


3,4Cl2-C6H3- 


6 


H 


H 


H 




76-a 




H 


-CH=CH- 


3.4CI2-C6H3- 


6 


H 


H 


H 





Table 8-a 

20 




Comp. 
No. 


Ex. 
No. 


R 


-X1=X2- 


Y 


P 


RlO 


Rll 


Rl2 


mpysalt 


77-a 


18-a 


H 


-CH=CH- 


-H 


6 


H 


-CH3 


-H- 


245.5 (decorop) 



35 C-a) Pharmacological Examples 

The useful pharmacological properties of the compounds of the present Invention can for example be 
demonstrated by the following experiment. 

40 Example 22-a 

Metabolism of exogenous all-trans-retinoic acid 

Male Wistar rats weighing 200-210 g were orally treated with vehicle (PEG 200) or with 40 mg/kg of a 
45 compound of formula (l-a). One hour later, the animals were anesthetized with ether and injected 
intrajugularly with 0.50 ml saline solution containing 20 ug of all-trans-retinoic acid. Two hours after this 
Injection, rats were killed by decapitation and blood was collected on heparin. Blood samples were 
centrlfuged (1000 g, 15 min) and plasma was recovered to determine the quantity of plasmatic ail-trans- 
retinoic acid. The samples were analyzed by means of HPLC with UV-detection at 350 nm. Quatification 
50 was achieved by peak area integration and external standardization. Under the conditions used, plasma 
concentrations of the retinoic acid In vehicle-pretreated animals were not detectable (<0.5 ng/ml), whereas 
compound nos. 2-a, 3-a, 4-a, 5-a, 6-a. 7-a, 8-a. 9-a, 10-a, 11 -a. 12-a, 15-a. 16-a. 20-a. 21 -a. 24-a, 33-a. 41 -a. 
42-a, 55-a and 67-a enhanced the recovery of all-trans-retinoic acid from the plasma to a least 10 ng/ml 
after dosing with 40 mg/kg. 

55 
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Example 23-a 

Metabolism of endogenous all-trans-retinoic acid 

5 Male Wistar rats weighing 200-210 g were orally treated with vehicle (PEG 200) or with 40 mg/kg of a 
compound of formula (l-a).Two hours after drug administration, the rats were killed by decapitation and 
blood was collected on heparin. Blood samples were centrifuged (1000 g. 15 min) and plasma was 
recovered to determine the quantity of plasmatic all-trans-retinoic acid. The samples were analyzed by 
means of HPLC with UV-detection at 350 nm. Quatification was achieved by peak area integration and 

10 external standardization. Under the conditions used, plasma concentrations of the retinoic acid in vehicle- 
pretreated animals were not detectable (<0.5 ng/ml). whereas compound nos. 2-a. 3-a. 4-a, 7-a. 8-a. 11 -a, 
12-a. 16-a. 19-a. 20-a. 24-a. 33-a. 41-a. 42-a, 46-a. 48-a. 49-a. 51-a. 55-a. 56-a. 59-a, 60-a. 66-a. 67-a, 68-3. 
69-a and 70-a enhanced the recovery of all-trans-retinoic acid from the plasma to a least 1 ng/ml. 

75 A-b) Preparation of the intermediates in the synthesis of quinazoline der ivatives of formula (l-b) 
Example 1-b 

To a vigorously stirred amount of 45 parts of aluminiumtrichloride were added dropwise 7.05 parts of 
20 NJN-dimethylformamide. After stirring for 5 min. at 70 • C, there were added 5 parts of benzoyl chloride and. 
dropwise, 4.7 parts of 3,4-dihydro-2(1H)-quinazormone. Stirring was continued for 2 hours at 70»C. The 
reaction mixture was poured into ice-water and there were added 63.5 parts of HCI. The precipitate was 
filtered off and recrystallized from 2-methoxyethanol. yielding 6.5 parts (76.4%) of 6-benzoyl-3.4-dihydro-2- 
(IH)-quinazolinone; mp. 264.8 'C (Interm. 1-b). In a similar manner there were also prepared the inter- 
ns mediates listed in Table 1-b. 



Table Ub 



H 



30 



Intenn. 
No. 


R 


X 


Physical data 
(tap. in *Q 


2-b 


(3-pyridinyl) 


0 


256.4 /.HCI 


3-b 


3-aC6H4 


0 


>260 (decomp.) 


4-b 


i.C3H7 


0 


291.0 


5-b 


CH3 


0 


240.1 


6-b 


C.C3H5 


0 


269.3 


7-b 


C6H5 


s 


264.7 



Example 2-b 

a) A mixture of 14.7 parts of 5-chloro-2-nitrobenzaldehyde, 13.3 parts of thrimethoxymethane, 0.15 parts 
of 4-methylbenzenesulfonic acid and 64 parts of 2-propanol was stirred at reflux temperature until 
completion of the reaction. After cooling, there was added NaaCOa and stirring was continued for 5 min. 
The reaction mixture was filtered and the filtrate was evaporated, yielding 18.3 parts (99.7%) of 4-chloro- 
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2-(dimethoxym0thyl)-1 -nitrobenzene (interm. 8-b). 

i8) To a solution of 9.55 parts of benzeneacetonltrile in 90 parts of N,N- dimethyiacetamide were added 
7.6 parts of a dispersion of sodiunr) hydride in mineral oil (50%). The mixture was stirred until Ha- 
evolution ceased. Then there were added 1.28 parts of 2-(2-methoxyethoxy)-N.N-bis[2-(2-methox- 
yethoxy)ethyl]-ethanamine and, dropwise. a solution of 18.3 parts of intermediate 8-b, namely 4-chloro-2- 
(dimethoxymethyl)-l -nitrobenzene, in 27 parts of N.N-dimethylacetamide. The whole was stirred at room 
temperature for a while and was then poured Into ice-water. After neutralizing, the product was extracted 
with dichloromethane. The extract was dried, filtered and evaporated, yielding 28.1 parts (100%) of 3- 
(dimethoxymethyl)-4-nitro-a-phenylenzeneacetonitrile (interm. 9-b). 

7) A mixture of 26.7 parts of intermediate 9-b, namely 3-(dimethoxymethyl)-4-nitronx-phenylben- 
zeneacetonitrile,12.3 parts of potassium carbonate and 360 parts of NJ^-dimethylacetamide was stirred 
at room temperature while bubbling air through it. The reaction mixture was poured into water and the 
whole was extracted with dichloromethane. The extract was dried, filtered and evaporated and the 
residue was purified by column chromatography (silica gel ; CHCb/hexane 80:20). The eluent of the 
desired fraction was evaporated, yielding 18.1 parts (67.3%) of [3-(dlmethoxymethyl)-4-nitrophenyl]- 
phenylmethanone (interm. 10-b). 

«) A mixture of 19 parts of intermediate 10-b, namely [3-(dimethoxymethyl)-4-nitrophenyl]- 
phenylmethanone, 40 parts of an aqueous hydrochloric acid solution 5N and 120 parts of Irich- 
loromethane was stirred overnight at room temperature and for 4 hours at reflux temperature. After 
cooling, the organic layer was separated, basified with NH4OH (aq ), washed with water, dried, filtered 
and evaporated. The residue was crystallized from a mixture of 2,2'-oxybispropane and ethyl acetate. 
The product was filtered off, washed successively with a mixture of 2,2'-oxybispropane and ethyl acetate 
and with 2.2*-oxybispropane and dried in vacuo at 50 'C, yielding 7.61 parts (49.0%) of 5-benzoyl-2- 
nitrobenzaldehyde; mp. 96,7 (interm. 11-b) 

f) A mixture of 19 parts of intermediate 11-b, namely 5-benzoyl-2-nitrobenzaldehyde, 6.18 parts of 
hydroxylamine monohydrochloride, 474 parts of ethanol and 7.76 parts of sodium hydrogen carbonate 
was refluxed for 14 hours. The reaction mixture was filtered and the filtrate was evaporated. The residual 
oil was stirred in water. The solid was filtered off and recrystallized from a mixture of ethyl acetate and 
hexane. The product was filtered off. washed successively with a mixture of ethyl acetate and hexane 
and with 2,2*-oxybispropane and dried in vacuo at 60 'C, yielding 16.6 parts (82.4%) of (E + Z)-5- 
benzoyl-2-nitrobenzaldehyde, oxime; mp. 1 35.0 -C (interm. 12-b). 

f) A mixture of 17.5 parts of intermediate 12-b, namely (E + Z)-5-benzoyl-2-nitrobenzaldehyde. oxime. 
and 162 parts of acetic anhydride was refluxed for 48 hours. The reaction mixture was evaporated and 
the residue was taken up in water. After basifying with NaHCOs, the product was extracted with 
dichloromethane. The extract was dried, filtered and evaporated and the residue was purified by column 
chromatography (silica gel ; CHCb/hexane 80:20). The eluent of the desired fraction was evaporated and 
the residue was co-evaporated with ethyl acetate. The product was crystallized successively from a 
mixture of ethyl acetate and 2,2*-oxybispropane and from ethyl acetate. The product was filtered off. 
washed with a mixture of ethyl acetate and 2,2'-oxybispropane and dried in vacuo at 50 • C, yielding 5.30 
parts (32.4%) of 5-benzoyl-2-nitrobenzonitrile: mp. 121 . 8* C (interm. 13-b). 

Ti) A solution of 8.9 parts of intermediate 13-b, namely 5-benzoyl-2-nitrobenzonitrile, 166 parts of sulfuric 
acid and 10 parts of water was heated at 90 • C for 1 3/4 hours. The reaction mixture was poured into ice- 
water. The precipitate was filtered off and recrystallized from methanol. The product was filtered off, 
washed with methanol and 2,2*-oxybispropane and dried in vacuo at 60-70*0, yielding 5.23 parts 
(54.8%) of 5-benzoyl-2-nitrobenzamide; mp. 244.3 '0 (intermediate 14-b). 

e) A mixture of 7.76 parts of intermediate 14-b, namely 5-benzoyl-2-nltrobenzamide, 2 parts of a solution 
of thiophene in methanol 4% and 198 parts of methanol was hydrogenated overnight at normal pressure 
and at 50*0 with 2 parts of palladium-on-charcoal catalyst 10%. The catalyst was filtered off and washed 
with tetrahydrofuran. The combined filtrates were evaporated and the residue was co-evaporated with 
methylbenzene. The residue was purified by column chromatography (silica gel ; CHCb/CHaOH/CHaOH- 
(NH3) 90:5:5). The eluent of the desired fraction was evaporated and the residue was taken up in 
methanol. This solution was concentrated and the product was filtered off. washed with methanol and 
2,2'-oxybispropane and dried in vacuo at 60'C, yielding 2.84 parts (41.0%) of 2-amino-5-benzoylben- 
zamide; mp. 225.2 'C (interm. 15-b). 

i) A mixture of 5 parts of intermediate 15-b, namely 2-amino-5-benzoylbenzamide. 5.53 parts of 
trimethoxymethane and 61 parts of formic acid was refluxed for 4-5 hours. The reaction mixture was 
evaporated and the residue was taken up in water. After basifying with NH4OH (aq.), the product was 
extracted with a mixture of CHCb. CH3OH and CH30H(NH3) (90:5:5). The extract was dried, filtered and 
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evaporated and the residue was crystallized from acetonKrile. The solid was filtered ofT and punfied by 
column chromatography (silica gel ; CHCMCHaOH 95:5). The eluent of the ^6^*^^^ ^^^^ 
evaporated and the residue was stirred in ethyl acetate. The product was filtered off. washed with ethyl 
acetate and 2,2'-oxybispropane and dried in vacuo at 70-C. yielding 0.53 parts (10.1%) of product; mp^ 
215 5-C The mother liquor was evaporated and the residue was treated similarly as atiove. yielding an 
additional 0.69 parts (13.2%) of product; mp. 214.3-C. Total yield : 1.22 parts (23.3%) of 6-benzoyl-4. 
(3H)-quinazolinone (interm. 16-b). 

Example 3-b 

a) To a solution of 22.8 parts of potassium hydroxide. 39.2 parts of pyridine and 89 parts of 
tetrahydrofuran were added 11.7 parts of benzer^eacetonitrile and 16.7 parts of 2-nitrobenzoic acd. Afte^ 
stirring for 2 hours at room temperature, the reaction mixture was diluted with 200 parts of water while 
cooling on ice. The whole was acidified with HCI and then the tetrahydrofuran layer was separated There 
were added 183 parts of 2,2'-oxybispropane and the mixture was stin-ed ovemight. The precipitate was 
filtered off and dried, yielding 12.7 parts (47.7%) of product. Evaporation of the filtrate V-eWed an 
additional 17 parts (63.8%) of product. Total yield : 29.7 parts (100%) of 3-(cyanophenylmethylene)-6. 
(hydroxyimino)-1 .4-cyclohexadiene-1-carboxylic acid; mp. 230.7 • C (intermediate 17-b). 
^) To a solution of 16.2 parts of potassium hydroxide. 150 parts of water and 5.72 parts of intermediate 
17-b, namely 3-(cyanophenylmethylene)-6-(hydroxyimino)-1.4-cyclohexadiene-1-cartjoxylic acid, was ad- 
ded a solution of 16.25 parts of hydrogen peroxide in 16 parts of water. After stirring for 1 hour at room 
temperature, the reaction mixture was acidified with HCI while cooling on ice. The product was extracted 
with dichloromethane and the extract was dried, filtered and evaporated. The residue v^^s '•^fn^flf?;' 
from methylbenzene. yielding 3.7 parts (63.5%) of 5-benzoyl-2-nitrobenzoic acid; mp. 168.6 C (interm. 

,)'to solution of 8.5 parts of intermediate 18-b. namely 5-benzoyl-2-nltrobenzolc acid, in 66.5 parts of 
dichloromethane were added 5.3 parts of 1,r-carbonylbis[1H-imidazole]. After stirring for 1 hour at room 
temperature, there were added 9.8 parts of benzenemethanamine. Stirring at room temperature was 
continued for 8 hours. The reaction mixture was diluted with 100 parts of water and acidified with HCI. 
The organic layer was separated, dried, filtered and evaporated. The residue was purified twice by 
column chrom^graphy (silica gel ; CHaa/CHsOH 98:2 ; CHaCOOCaHs/CsHsCHa 10:90). The eluent of 
the desired fractions was evaporated and the residue was crystallized from methylbenzene. yielding 8.1 
parts (72.5%) of 5-benzoyl-2-nitro-N-(phenylmethyl)benzamide; mp. 167.4'C (interm. 19-b). 
5) A mixture of 6 parts of intermediate 18-b. namely 5-benzoyl-2-nitrobenzoic acid, 5.24 parts of thionyl 
chloride and 89.4 parts of trichloromethane was stirred for 1 hour at reflux temperature The reaction 
mixture was used as such for further synthesis. Yield: 6.37 parts (100%) of 5-benzoyl-2-nitrobenzoyl 

chloride (interm. 20-b). k-.„,^„i -j 

0 Methanamine was bubbled through a solution of 23.17 parts of intermediate 20-b, namely 5-benzoyl-2- 
nitrobenzoyl chloride, in 178 parts of tetrahydrofuran at O'C for 15 min. and at room temperature for 30 
rDin The reaction mixture was evaporated and the residue was stirred with HCI IN for 1 hcwr. The 
product was extracted with dichloromethane and the extract was dried, filtered and evaporated, ine 
residue was purified by column chromatography (silica gel ; CHCI3/CH3OH 98:2). The eluent of the 
desired fraction was evaporated and the residue was crystallized from methylbenzene. yielding 7 parts 
(30.8%)of5-benzoyl-N-methyl-2-nitrobenzamide;mp. 137.6 'C (interm. 21 -b). 

f) A mixture of 6.5 parts of Intermediate 21-b, namely 5-benzoyl-N-methyl-2-nitrobenzamide. 2 parts of a 
solution of thiophene in methanol 4% and 97 parts of 2-methoxyethanol was hydrogenated at nomnal 
pressure and at 50-C with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of 
hydrogen was taken up. the catalyst was filtered off and the filtrate was evaporated. The residue was 
recrystallized from 2-propanol. yielding 4.64 parts (79.3%) of 2-amino-5-benzoyl-N-methylbenzamide: 

mp. 140.5 'C (interm. 22-b). ^ .. . „, 

n) A solution of 5.3 parts of Intermediate 22-b. namely 2-amino-5-benzoyl-N-methylbenzamide. 4 parts of 
1 l'-carbonylbis[1H-imldazole], 107 parts of tetrahydrofuran and a catalytic amount of sodium hydride 
was stirred for 17liours at reflux temperature. The precipitate was filtered off and dried in vacuo, yielding 
3 5 parts (59.5%) of product. The filtrate was evaporated and the residue was washed with water ana 
ethyl acetete and dried, ytelding an additional 1.5 parts (25.5%) of product. Total yield : 5.0 parts 
(85.0%) of 6-benzoyl-3-methyl-2.4-(1H,3H)-quinazolinedione; mp. 250.6 'C (interm. 23-b). 

In a similar manner there were also prepared : 

6-benzoyl-2,4(1H.3H)-quinaxolinedione; mp. >300*C (interm.24-b); 
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6-benzoyl-3-(phenylmethyl)-2,4(1H,3H)-quinazolinedione: mp. 237.9 (interm 25-b); and 
6-benzoyl-2>dihydro-3-(phenylmethyl)-2-thioxo-4(1H)-quinazolinone; mp. 255.1 (interm. 26-b). 

Example 4-b 



10 



To a mixture of 4.35 parts of intermediate 2-b, namely 3,4-dihydro-6-(3-pyridinylcarbonyl)-2(1H)- 
quinazollnone monohydrochloride. 63.2 parts of methanol, 1.2 parts of sodium hydroxide and 15 parts of 
water were added portionwise 0.6 parts of sodium tetrahydroborate. After stirring for 2 hours at room 
temperature, there was added a mixture of 2.1 parts of acetic acid in 25 parts of water. The precipitate was 
filtered off, washed with water, 2-propanol and l.l'-oxybisethane and dried, yielding 3.7 parts (96.6%) of 
3.4-dihydro-6-[hydroxy(3-pyridinyl)methyl]-2{1H)-quinazollnone: mp. 272.0 'C (interm. 27-b), 
In a similar manner there were also prepared the intermediates listed in Tables 2-b and 3-b. 



IS 



20 



Table 2>b 



H 



OH 





Intem). 
No. 


R 


X 


Physical dau 
(mp.in"0 


25 


28-b 


C6H5 


0 


214.3 




29-b 


3-CIC6H4 


0 


266.4 




30-b 


i.C3H7 


0 


274.9 


30 


31-b 


CH3 


0 


275.5 




32-b 


C6H5 


s 


239.7 




33-b 


C.C3H5 


0 


225 



35 



40 



45 



Tabic 3-b 




50 



55 



Interm. 
No. 


R 


X 


Physical data 
(mp. in •€) 


34-b 


CH2-C6H5 


0 




191.8 


35-b 


CH2-C6H5 


S 




178.1 


36-b 


H 


0 






37-b 


CH3 


0 




261.0 
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In a similar manner there was also prepared : 

6-{hydroxyphenylmethyl)-4(3H)-quinazolinone: mp. 204.8 (interm. 38-b). 

Example 5-b 

5 

A mixture of 3 parts of Intermediate 27-b, namely 3,4-dihydro-6-[hydroxy (3-pyridinyl)methy 11-2(1 H)- 
quinazollnone. and 40.5 parts of thionyl chloride was stirred for 10 min. at room temperature and for 15 min, 
at reflux temperature. The reaction mixture was evaporated and the residue was co-evaporated with 
methylbenzene. The residue was dried in vacuo at 60-C for 24 hours, yielding 3.1 parts (99.9%) of 6- 
10 [chloro(3-pyridinyl)methyl]-3,4-dihydro-2(1H)-quinazonnone monohydrochloride (intermediate 39-b). In a 
similar manner there were also prepared the intermediates listed in Tables 4-b and 5-b. 



75 
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25 
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Physical data 


40-b 


C6H5 




41.b 


i.C3H7 


HCl 


42-b 


CH3 


HCl 


43-b 


3-CIC6H4 






Interm. 
No. 


R 


X 


Physical data 


44-b 


CH2-C6H5 


s 




45-b 


H 


0 




46-b 


CH2-C6H5 


0 




47-b 


CH3 


0 


r 
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Example 6-b 

A mixture of 4 parts of Intermediate 38-b, namely 6-(hydroxyphenylmethyl)-4(3H)-quinazollnone, and 
67.7 parts of a solution of hydrobromic acid in acetic acid 30% was stirred for 24 hours at room 
temperature. The reaction mixture was evaporated and the residue was co-evaporated with methylbenzene, 
yielding 6.5 parts (100%) of 6-(bromophenylmethyl)-4(3H)-qulna2olinone monohydrobromide (interm. 48-b). 
In a similar manner there were also prepared: 

6-(bromophenylmethyl)-3-(phenylmethy|)-2.4(1H,3H)-quinazollnedione (interm. 49-b). 
6-(bromopheny lmethyl)-3,4-dihydro-2(1 H)-quina2olinethione (interm. 50-b). 

Example 7-b 

a) To a stirred solution of 7.5 parts of 4-amlno-3-njtro-a-phenylbenzenemethanol, 0.1 parts of a 
dispersion of sodium hydride in mineral oil (50%) and 90 parts of tetrahydrofuran were added 6.4 parts 
of 1.1'carbonyibls[1H-imida2oIe]. After stiMng for 1 hour at reflux temperature, the reaction mixture was 
evaporated. The residue was purified by column chromatography (silica gel ; CHCb/CHaOH 93:7). The 
eluent of the desired fraction was evaporated and the residue was crystallized from methylbenzene. The 
product was dried for 2 hours at 80 'C, yielding 6.33 parts (71%) of 4-[(1-H-imjdazol-1-yl)phenylmethyl]- 
2-nitrobenzenamlne (interm. 51 -b). 

j8) To 200 ml of cooled (0-5 -C) HCI 5N were added 19.3 parts of intermediate 51 -b, namely 4-((1H- 
imida2ol-1-yl)phenylmethyl]-2-nltrobenzenamine, while stirring. When a homogeneous solution was ob- 
tained, there was added dropwise a solution of 4.75 parts of sodium nitrite In 40 parts of water at 0-5 • C. 
Stirring at 0-5' C was continued for 1/2 hour and then the mixture was added dropwise to a cooled (0- 
5'C) solution of 5.8 parts of copper(l)cyanide, 6.42 parts of sodium cyanide and 127.1 parts of NaaCOa - 
(aq.) in a mixture of 700 parts of water and 298 parts of trichloromethane. The whole was left overnight to 
warm up to room temperature and then there were added NHiOH (aq.) and 447 parts of trich- 
loromethane. After heating at 50'C for 15 min. and subsequent cooling, the organic layer was separated, 
dried, filtered and evaporated. The residue was purified twice by column chromatography (silica gel ; 
CHCb/CHaOH (NHa) 97.5:2.5 ; CHCI3/CH3OH 97.5:2.5). The eluent of the desired fractions was 
evaporated, yielding 14.6 parts (73.2%) of 4t(1H-lmidazol-1-yl)phenylmethyl]-2-nitrobenzonitrile (Interm. 
52-b). 

7) A solution of 6 parts of Intermediate 52-b, namely 4-[(1H-imidazoI-1-yl)phenylmethyl]-2-nitroben- 
zonitrile, in 316 parts of methanol saturated with ammonia was hydrogenated at room temperature and 
normal pressure with 3 parts of Raney nickel. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue was co-evaporated with a mixture of 
methanol and methylbenzene, yielding 4.8 parts (82.9%) of 2-amino-4-[(1H-imidazol-1-yl)phenylmethyl]- 
benzamide (Interm. 53-b). 

Example 8-b 

a) A mixture of 25 parts of 5-chloro-2-nltrobenzenemethanol, 13.3 parts of 3,4-dihydro-2H-pyran, 0.28 
parts of dichloromethane and 300 parts of 4-methylbenzenesulfonic acid was stirred and for 2 hours at 
reflux temperature. After cooling, there was added Na2C03 and the whole was stirred for 10 min. The 
reaction mixture was filtered and the filtrate was evaporated. The residue was co-evaporated with 
methylbenzene and was further purified by column chromatography (silica gel ; CHCI3). The eluent of the 
desired fraction was evaporated and the residue was co-evaporated with methylbenzene, yielding 36 
parts (99.6%) of 2-[(5-chloro-2-nltrophenyl)methoxy]tetrahydro-2H-pyran (Interm. 54-b). 
j8) To a mixture of 7.13 parts of a dispersion of sodium hydride in mineral oil (50%) and 94 parts of N,N- 
dimethylacetamide was added dropwise a solution of 9.1 parts of benzeneacetonitrile in 18.8 parts~of 
N.N-dimethylacetamide. After the hydrogen evolution had ceased, there were added 1.28 parts of tris- 
2.2.2-(2-methoxyethoxy)ethanamine and a solution of 20.2 parts of intermediate 54-b, namely 2-[(5- 
chloro-2-nitrophenyl)methoxy]-tetrahydro-2H-pyran. in 28,2 parts of N.N-dimethylacetamlde. After 15 
minutes, the reaction mixture was poured into ice-water and the whole was neutralized. The product was 
extracted with dichloromethane and the extract was dried, filtered and evaporated, yielding 26.2 parts 
(100%) of 4-nitro-a-phenyl-3-[[(tetrahydro-2H-pyran-2-yl)oxy]methyl]benzeneacetonitrile (interm. 55-b). 
7) A mixture of 26.2 parts of intermediate 55-b, namely 4-nitro-a-phenyl-3-[[(tetrahydro-2H-pyran-2-yl)- 
oxy]methyl]benzeneacetonitrile, 10.2 parts of potassium carbonate and 376 parts of N.N- 
dimethylacetamlde was stirred at room temperature while air was bubbled through. The reaction mixture 
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was poured into water and the product was extracted with 2.2*-oxybispropane. The extract was dried, 
filtered and evaporated, yielding 25 parts (98.6%) of [4-nitro-3-[[(tetrahydro-2H-pyran-2-yl)oxy]methyl]- 
phenyl] phenylmethanone (Interm. 56-b). 

5) A mixture of 20 parts of intermediate 56-b, namely [4-nitro-3-([(tetrahydro-2H-pyran-2-yl)oxy]methyl]- 
5 phenyl] phenylmethanone, 2 parts of a solution of thiophene in methanol 4% and 395 parts of methanol 
was hydrogenated overnight at normal pressure and room temperature with 2 parts of palladium-on- 
charcoal catalyst 10%. Tetrahydrofuran was added to dissolve the precipitated reaction product. The 
catalyst was filtered off and the filtrate was evaporated. The residue was recrystallized from methanol. 
The product was filtered off, washed with methanol and 2.2'-oxybispropane and dried in vacuo at 60*C. 
70 yielding 14.93 parts (82.0%) of [4-amlno-3-[[(tetrahydro-2H-pyran-2-yl)oxy]methyllphenyll phenyl- 
methanone; mp, 164.0*C (interm. 57-b). 

€) To a stirred and cooled (10*C) solution of 13.7 parts of intermediate 57-b, namely [4-amino-3-[[- 
(tetrahydro-2H-pyran-2-yl)oxy]methyl]phenyl] phenylmethanone, in 147 parts of pyridine were added 
dropwise 7.14 parts of ethyl chloroformate. After stirring for 1 hour at 10 'C, the reaction mixture was 

75 poured into 700 parts of water. The product was extracted with dichloromethane and the extract was 
washed with water (3x), dried, filtered and evaporated. The residue was co-evaporated with ethanol (3x) 
and was then crystallized from ethanol. The product was filtered off, washed with ethanol and 2.2*- 
oxybispropane and dried in vacuo at 60 'C, yielding 14.05 parts (83.5%) of ethyl [4-benzoyl-2-[t- 
(tetrahydro-2H-pyran-2-yi)oxylmethyl]phenyl]carbamate; mp. 115.9*C (interm. 58-b). 

20 f ) To a solution of 2 parts of intermediate 58-b, namely ethyl [4-benzoyl-2-[[{tetrahydro-2H-pyran-2-yl)- 
oxy]methyl]phenyl]carbamate, 1 1 .9 parts of ethanol and 22.3 parts of tetrahydrofuran were added 0.2 
parts of sodium tetrahydroborate. The mixture was stirred at room temperture for 1 hour and at 40-50 'C 
until completion of the reaction. The solvent was evaporated and the residue was taken up in water. The 
product was extracted with dichloromethane and the extract was dried, filtered and evaporated. The 

26 residue was co-evaporated with methylbenzene and was used as such for further reaction. Yield : 2 parts 
(100%) of ethyl [4-(hydroxyphenylmethyl)-2-[[(tetrahydro-2H-pyran-2-yl)oxylmethyl]phenyl]carbamate. 
(interm. 59-b). 

7i) To a refluxing solution of 2 parts of intermediate 59-b, namely ethyl [4-(hydroxyphenyImethyl)-2-[l- 

(tetrahydro-2H-pyran-2-yl)oxy]methyllphenyl]carbamate, in 33.3 parts of dichloromethane was added 
30 dropwise a solution of 1.8 parts of 1.1*-carbonylbis(1H-imidazole] In 20 parts of dichloromethane. After 
stirring for 3 days at reflux temperature, the reaction mixture was cooled and washed with water (2x). The 
organic layer was dried, filtered and evaporated. The residue was purified by column chromatography 
(silica gel : CHCI3/C2H5OH 98:2). The eluent of the desired fraction was evaporated and the residue was 
left to crystallize. The crystallized product was filtered off. stirred in hexane and dried in vacuo, yielding 
35 0.67 parts (41.1%) of ethyl [4-[(1H-imidazol-1-yl)phenylmethyl]-2-[[(tetrahydro-2H-pyran-2-yl)oxy]methyl]- 
phenyl]carbamate; mp. 132.2*C (interm. 60-b). 

d) A solution of 10.5 parts of intermediate 60-b, namely ethyl [4-[(1H-imidazol-1-yl)phenylmethyl]-2-[[- 
(tetrahydro-2H-pyran-2-yl)oxy]methy!]phenyl]carbamate, 5.5 parts of 4-methylbenzenesulfonic acid and 
198 parts of ethanol was stirred over weekend at room temperature and for a short time at 50-60 'C. 

40 After cooling, there were added ethanol and Na2C03. The whole was stirred for 15 min. and was then 
filtered. The filtrate was evaporated and the residue was partitioned between dichloromethane and water. 
The organic layer was separated and the aqueous layer was re-extracted with dichloromethane. The 
combined dichloromethane layers were dried, filtered and evaporated. The residue was purified by 
column chromatography (silica gel : CHCI3/CH3OH 95:5). The eluent of the desired fraction was 

46 evaporated and the residue was co-evaporated with methylbenzene. The crystallized product was filtered 
off, stirred in 2,2*-oxybispropane and dried in vacuo, yielding 4.65 parts (46.0%) of ethyl [2-(hydrox- 
ymethyl)-4-[(1H-imidazol-1-yl)phenylmethyl]phenyl]carbamate: mp. 143.1 "C (interm. 61-b). 
i) To a solution of 5.9 parts of intermediate 61-b, namely ethyl [2-(hydroxymethyl)-4-[(1H-imidazol-1-yl)- 
phenylmethyl]phenyl]carbamate. in 798 parts of dichloromethane were added 21 .5 parts of manganese- 

50 (IV)oxide and a catalytic amount of KMnOA. After stirring for 18 hours at room temperature, the reaction 
mixture was filtered over diatomaceous earth and the filtrate was evaporated. The residue was co- 
evaporated with methylbenzene and was further purified by column chromatography (silica gel ; 
CHCI3/CH3OH 95:5). The eluent of the desired fraction was evaporated and the residue was taken up in 
ethyl acetate. This solution was concentrated and left to crystallize. The crystallized product was filtered 

55 off. stirred in 2.2'-oxybispropane and dried In vacuo, yielding 2.85 parts (48.8%) of ethyl [2-formyI-4-[(1H- 
imidazol-1-yl)phenylmethyl]phenyl]carbamate; mp. 107.0 "C (Interm. 62-b). 

*) A solution of 2 parts of intermediate 62-b, namely ethyl [2-formyl-4-[(1H-imidazol-1-yl)phenylmethyl]- 
phenyi]carbamate In 32.4 parts of 1-butanol were added to the residue. The whole was stin-ed at room 
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temperature overnight while saturating with methanamine. The solvent was evaporated and the residue 
was co-evaporated with methylbenzene, yielding 1.7 parts (82.3%) of ethyi [4-[(1H-imidazol-1-yl)- 
phenylmethyl]-2-[(methylimlno)methyl]phenyl]carbamate (interm. 63-b). 

Example 9-b 

a) A mixture of 68 parts of intermediate 10-b. namely [3-(dimethoxymethyl)-4-nltrophenyl] phenyl- 
methanone, 4 parts of a solution of thiophene in methanol 4%, 20 parts of calcium oxide and 474 parts 
of methanol was hydrogenated for 24 hours at normal pressure and room temperature with 6 parts of 
palladium-on-charcoal catalyst 10%. The catalyst was filtered off and the filtrate was evaporated. The 
residue was co-evaporated with methylbenzene. yielding 59.1 parts (96.8%) of [4-amlno-3-(dimethox- 
ymethyl)phenyl] phenylmethanone (interm. 64-b). 

/8) To a stirred and cooled (10'C) solution of 22.1 parts of intermediate 64-b, namely [4-amino-3- 
(dimethoxymethyl)phenyl] phenylmethanone, in 147 parts of pyridine were added dropwise 12.1 parts of 
acetyl chloride. After stirring for 1/2 hour at 10 'C and overnight at room temperature, the reaction 
mixture was poured into water. The product was extracted with 2,2'-oxybispropane and dichloromethane. 
The combined extracts were dried, filtered and evaporated. The residue was dissolved in dich- 
loromethane. This solution was washed successively with HCI 0.1 N, ammonia and water and was then 
dried, filtered and evaporated, yielding 27.5 parts (100%) of N-[-4-benzoyl-2-(dimethoxymethyl)phenyl]- 
acetamide (interm. 65-b). 

7) To a stirred solution of 25.6 parts of intermediate 65-b, namely N-[4-benzoyl-2-(dimethoxymethyl)- 
phenyl]acetamide, in 119 parts of methanol were added portionwise 10.72 parts of sodium 
tetrahydroborate. Stirring was continued for a while at 60*C and over weekend at room temperature. The 
reaction mixture was evaporated and the residue was taken up in water. The product was extracted with 
dichloromethane (2x) and the combined extracts were dried, filtered and evaporated. The residue was 
purified by column chromatography (silica gel : CH3COOC2H5/hexane 50:50 ^ 60:40). The eluent of the 
desired fraction was evaporated, yielding 13.1 parts (50.8%) of N-[2-(dlmethoxymethyl)-4-(hydrox- 
yphenylmethyl)phenyl]acetamide (interm. 66-b). 

6) To a refluxing solution of 13.1 parts of intermediate 6e-b, namely N-[2-(dimethoxymethyl)-4-(hydrox- 
yphenylmethyl)phenyl]acetamide. in 200 parts of dichloromethane was added dropwise a solution of 7.07 
parts of 1,r-carbonylbis[1H-imida2ole] in 106.4 parts of dichloromethane. After refluxing for 3 1/2 hours 
and stirring at room temperature overnight, the reaction mixture was washed with water (2x), dried, 
filtered and evaporated, yielding 16.6 parts (100%) of N-[2-(dimethoxymethyl)-4-[(1H-imidazol-1-yl)- 
phenylmethyl]phenyl]acetamide (interm. 67-b). 

€> A solution of 2.5 parts of intermediate 67-b. namely N-[2-(dimethoxymethyl)-4-[(1H-imida2ol-1-yl)- 
phenylmethyl]phenyl]acetamide, 52.5 parts of acetic acid and 10 parts of water was stirred for 1/2 hour 
at reflux temperature. The reaction mixture was evaporated and the residue was co-evaporated with 
methylbenzene, yielding 2.2 parts (100%) of N-[2-formyl-4-[(1H-imldazol-1-yl)phenylmethylJphenyl]- 
acetamide (interm. 68-b). 

Example 10-b 

A solution of 13 parts of N-[6-(bromomethyl)-4-hydroxy-2-quinazolinyl]-2,2-dimethylpropanamide. 15.5 
parts of 1 H-imidazole and 80 parts of acetonitrile was stirred for 4 hours at reflux temperature. The reaction 
mixture was evaporated and the residue was extracted with ethyl acetate. The extract was washed with 
NaHCOa (aq.). dried, filtered and evaporated. The residue was purified by column chromatography (silica 
gel ; CH2CI2/CH30H 98:2). The eluent of the desired fraction was evaporated, yielding 4,3 parts (34.7%) of 
N-[4-hydroxy-6-(1 H-lmldazol-1 -ylmethyl)-2-quinazolinyl]-2,2-dlmethylpropanamide (interm. 69-b). 

B-b) Preparation of the final quinazoline compounds of formula (l-b) 

Example 1 1 -b 

A mixture of 3.6 parts of 6-(chlorophenylmethyl)-3.4-dihydro-2(1H)-quinazolinone, 5.3 parts of 1H- 
imidazole. 60 parts of acetonitrile and 27.5 parts of dimethyl sulfoxide was stirred for 4 hours at reflux 
temperature. After concentration, the residue was washed twice with water, dissolved in a mixture of 
trichloromethane and methanol (90:10 by volume), dried, filtered and evaporated. The residue was purified 
by column chromatography over silica gel using a mixture off trichloromethane and methanol, saturated with 
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ammonia (95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 
residue was crystallized from a 45 parts of ethyl acetate and a few drops of water. The product was filtered 
off, washed with ethyl acetate and 2.2'-oxybispropane and dried, yielding 2.3 parts (58.1%) of 3,4-dihydro-6- 
t(1H-imidazol-1-yl)phenylmethylh2(1H)-qulnazolinone; mp. 222.5 'C (comp. 16-b). 

5 

Example 12-b 

A mixture of 5.8 parts of 6-(chIorophenylmethyl)-2.4(1H.3H)-quinazolinedione, 10 parts of 1H-1,2,4- 
triazole and 158 parts of acetonitrite was stirred for 1 hour at room temperature and for 2 hours at reflux 
70 temperature. The solvent was evaporated and the residue was washed with water. The precipitate was 
filtered off and purified by column chromatography (silica gel ; CH2CI2/CH3OH 90:10). The eluent of the first 
fraction was evaporated and the residue was washed with ethyl acetate and dried, yielding 2.2 parts 
(34.1%) of 6-[phenyl(1H-1,2.4-tria2ol-1-yl)methy 1^2,4(1 H.3H)-quinazollnedione; mp. 280.9 -C (comp. 40-b). 

75 Example 13"b 

To a stirred and cooled (15*C) solution of 2.5 parts of 1H-1.2.4-triazole in 70 parts of 1,4-dioxane was 
added dropwise 1 part of thionyl chloride under nitrogen atmosphere. After stirring for 10 minutes at 20*C, 
a solution of 2 parts of 6-(cyclopropylhydroxymethyl)-3,4-dihydro-2(1H)-quinazolinone in 80 parts of 1,4- 

20 dioxane was added portionwise to the previous mixture at 20-25 'C. After stirring overnight at room 
temperature, the precipitated product was filtered off. washed with 1,4*dioxane and purified by column 
chromatography over silica gel using a mixture of dichloromethane, methanol and methanol, saturated with 
ammonia (90:5:5 by volume) as eluent. The eluent of the desired fraction was evaporated and the residue 
was further purified, first by column chromatography (HPLC) over silica gel using a mixture of dich- 

25 loromethane and methanol (96:4 and 97.5:2.5 by volume) and then by column chromatography (RP 18) 
using a mixture of water and methanol (80:20 by volume) as eluents. The eluent of the desired fraction was 
evaporated and the residue was stirred in 2.2'-oxybispropane. The product was filtered off, washed with 
2,2'-oxybispropane and dried in vacuo at 60 'C, yielding 0.04 parts (1.7%) of 6-[cyclopropyl(1H-1.2-4- 
triazol-1-yl)methyl]-3,4-dihydro-2(1H)-quina20linone; mp. 184.4* C (comp. 25-b). 

30 

Example 14-b 

A solution of 13 parts of N-[6-(bromomethyl)-4-hydroxy-2-qulnazolinyl]-2,2-dimethylpropanamide and 
15.5 parts of IH-lmidazole in 80 parts of acetonitrile was stirred for 4 hours at reflux temperature. The 

35 reaction mixture was concentrated and the concentrate was extracted with ethyl acetate. The extract was 
washed with a diluted sodium hydrogen carbonate solution, dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of dichloromethane and methanol (98:2 
by volume) was eluent The pure fractions were collected and the eluent was evaporated. A solution of 6.5 
parts of the residue in 75 parts of a hydrochloric acid solution 3 N was stirred for 2 hours at reflux 

40 temperature. The reaction mixture was evaporated to dry and the residue was dissolved in a potassium 
carbonate solution 40%. The product was extracted with a mixture of dichloromethane and ethanoL The 
extract was dried, filtered and evaported. The residue was purified by column chromatography over silica 
gel using a mixture of dichloromethane. methanol and ammonium hydroxide (90:10:0.1 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was converted into 

45 the hydrochloride salt in ethanol. The salt was filtered off and crystallized from methanol. The product was 
filtered off and dried, yielding 2.3 parts (23.8%) of 2-amino-6-(1H-imidazol-1-ylmethyl)-4-quinazolinol 
dihydrochloride; mp. >300'C (comp. 45-b). 

Example 15'b 

50 

To a stirred mixture of 1.7 parts of ethyl [4-{(1H-imida20l-1-yl)phenylmethyl]-2-[(methylimino)methyl]- 
phenyl]carbamate and 31 .6 parts of ethanol were added 1 part of sodium tetrahydroborate (portionwise) and 
55.3 parts of methanol. After stirring for 7 hours at 40-50 'C. the reaction mixture was evaporated. The 
residue was taken up in water (to which 0.29 parts of acetic acid were added) and the whole was baslfied 
55 with NH4OH. The product was extracted with dichloromethane and the extract was dried, filtered and 
evaporated. The residue was purified by column chromatography (silica gel ; CHCI3/CH3OH 95:5). The 
eluent of the desired fraction was evaporated and the residue was crystallized from ethyl acetate, yielding 
0.3 parts (20.1%) of 3,4-dihydro-6-[(1H-imidazol-1-yl)phenylmethyl]-3-methyl-2(1H)-quinazolinone: mp. 
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173.8'C(comp. 23-b). 
Example 16-b 

A solution of 2.2 parts of N-(2-formyl-4-[(1H-imldazol-1-yl)phenylmethyl]phenyl]acetamicle and 40 parts 
of nnethanol, saturated with aoimonia was stirred for 1 hour at room temperature. After evaporation, 
dichloromethane was added. The solution was filtered and the filtrate was evaporated. The residue was 
purified by column chromatography over silica gel first using a mixture of dichloromethane and methanol 
(97:3 by volume) and then a mixture of dichloromethane and methanol (94:6 by volume) as eluents. The 
eluent of the desired fraction was evaporated and the residue was crystallized from 21 parts of 1,1'- 
oxybisethane. The product was filtered off and dried, yielding 0.3 parts (14.7%) of 6-[(1H-imida2ol-1-yl)- 
phenylmethyl]-2-methylquinazoline; mp. 129.6 'C (comp. 32-b). 

Example 17-b 

To a stirred solution of 4.6 parts of 2-amino-4-[(1H-lmidazol-1-yl)phenylmethyl]benzamide in 90 parts of 
tetrahydrofuran were added 3.52 parts of 1,r-carbonylbis[1H-imidazole]. The mixture was stirred first 
overnight at room temperature and then for 48 hours at reflux temperature. The solution was concentrated 
under reduced pressure and the concentrate was treated with water. The product was extracted with 
dichloromethane. A white product was precipitated in the dichloromethane layer. This product was filtered 
off and crystallized from hot acetonitrlle. The product was filtered off, washed with acetonltrlle and 2,2*- 
oxybispropane and dried in vacuo at 60-70 'C, yielding 1.77 parts (35.4%) of 7-[(1H-imidazol-1-yl)- 
phenylmethyl]-2,4(1H,3H)-quinazoIlnedione: mp. 287.2 (comp. 35-b). 

Example 18-b 

A mixture of 4.2 parts of 2-amino-4-[(1H-imidazol-1-yl)phenylmethyl]benzamide, 97 parts of trimethox- 
ymethane and 1 .3 parts of formic acid was stirred for 5 hours at reflux temperature and overnight at room 
temperature. The solvent was evaporated and the residue was dissolved in methanol. The solution was 
basified with ammonious methanol and then evaporated. The residue was purified twice by column 
chromatography (silica gel : CHCI3/CH3OH 95:5 CHCb/CHaOH 90:10). The eluent of the desired fraction 
was evaporated and the residue was crystallized from acetonitrlle. The product was filtered off, washed with 
2.2'-oxybispropane and dried, yielding 1 part (23.6%) of 7-[(1H-imidazol-1-yl)phenylmethyl]-4(3H)- 
quinazolinone; mp. 205.0 'C (comp. 47-b). 
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N X' 

Tabic 6-b | '^2 

CompJ Ex. I Xl=X2 Y p* R 

No. No. 



Comp. 
No. 


Ex. 
No. 


X1=X2 


Y 


P* 


R13 


R14 



1-b 


- 


CH=CH 


C6H5- 


6 


H- 


CH3- 


2-b 




CH=CH 


C6H5- 


6 


H- 


C6H5-CH2- 


3-b 




CH=CH 


C6H5- 


6 


H- 


C6H5- 


4-b 




CH=CH 


C6H5- 


6 


CH3- 


CH3- 


5-b 




CH=CH 


C6H5- 


6 


CH3- 


C6H5-CH2- 


6-b 




CH=CH 


C6H5- 


6 


CH3- 


C6H5- 


7-b 




CH=CH 


C6H5- 


6 


C6H5- 


CH3- 


8-b 




CH=CH 


C6H5- 


6 


C6H5- 


C6H5-CH2- 


9-b 




CH=CH 


C6H5- 


6 


C6H5- 


C6H5- 


10-b 




CH=CH 


C6H5- 


6 


CH3- 


H- 


lib 




CH=C(CH3) 


C6H5- 


6 


H- 


C6H5-CH2- 


12-b 




C(CH3)=CH 


C6H5- 


6 


H- 


C6H5-CH2- 
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Comp. 
No. 


Ex. 
No. 


X1=X2 


Y 


P* 


R13 


R14 


13-b 




CH=CH 


C6H5- 


6 


F3C- 


H- 


14-b 




CH=CH 


C6H5- 


6 


CH3O- 


H- 


15-b 




CH=CH 


C6H5- 


6 


a- 


H- 



• In the previous and following tables p indicates the position of the IH-azol-l-ylmethyl moiery 
on the quinazoline moiety. 



N X» 



Table 7>h 




Comp. 
No. 


Ex. 
No. 


Xi=X2 


Y 


P 


R15 


R16 


X3 


mp.(°0/ 
base/salt 


16-b 


11-b 


CH=CH 


C6H5- 


6 


H- 


H- 


0 


222.5 


17-b 


11-b 


CH=CH 


3-pyridinyl 


6 


H- 


H- 


0 


240.7 


18-b 


11-b 


CH=CH 


i.C3H7- 


6 


H- 


H- 


0 


>260 (dcc.)/Ha 


19-b 


11-b 


CH=N 


C6H5- 


6 


H- 


H- 


s 


264.3 


20-b 


11-b 


CH-CH 


C6H5- 


6 


H- 


H- 


s 


251.7 


21-b 


11-b 


CH=CH 


CH3- 


6 


H- 


H- 


0 


177.0 


22-b 


12-b 


CH=CH 


3C1-C6H4- 


6 


H- 


H- 


0 


209.3 


23-b 


15-b 


CH«CH 


C6H5- 


6 


H- 


CH3- 


0 


173.8 


24-b 


12-b 


CH=N 


3-C1-C6H4- 


6 


H- 


H- 


0 


209.2 


25-b 


13-b 


CH=N 


C.C3H5- 


6 


H- 


H- 


0 


184.4 


26-b 




CH=CH 


3.4CI2-C6H3- 


6 


H- 


H- 


0 




27-b 




CH-CH 


C.C3H5- 


6 


H- 


H- 


0 




2g-b 




CH=CH 


2-thieny] 


6 


H- 


H- 


0 




29-b 




CH=CH 


imidazolyl 


6 


H- 


H- 


0 




30-b 




CH=CH 


CH3O-C6H4- 


6 


H- 


H- 


0 




31-b 




CH=CH 


C6H5- 


6 


C6H5-CH2- 


C3H7- 


0 
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N X' 



>=X2 I Y Id 



Comp. 
No. 


Ex. 
No. 


X>=X2 


Y 


P 


Rl7 


mp.(»Q/ 
base/salt 


32-b 


16-b 


CH=CH 


C6H5- 


6 


CH3- 


129.6 


33-b 




CH=CH 


C6H5- 


6 


H- 





Iabl£2:t2 




Comp. 
No. 


Ex. 

No. 


X»=X2 


Y 


P 


R18 


R19 


X3 


mp.(»C)/ 
base/ salt 


34-b 




CH=CH 


C6H5- 


6 


H- 


CH3- 


0 





N 



Table m g ' 

o 

Comp.l Ex. I Xi=X2 I Y | p I R20 
No. No 



Comp. 
No. 


Ex. 
No 


Xl=X2 


Y 


P 


R20 


R21 


X3 


mp.CO/ 
base /sail 


35-b 


17-b 


CH=CH 


C6H5- 


7 


H- 


H- 


0 


287.2 


36-b 


12-b 


N=CH 


C6H5- 


6 


H- 


C6H5-CH2- 


0 


219.8 


37-b 


12-b 


CH=CH 


C6H5- 


6 


H- 


C6H5-CH2- 


S 


257.3 
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Comp. 
No. 


Ex. 
No 


X>=X2 


Y 


P 


R20 


R21 


X3 


mp.rC)/ 
base/salt 


38-b 


12-b 


CH=CH 


C6H5- 


6 


H- 


C6H5-CH2- 


0 


263.S 


39.b 


12-b 


CH»N 


C6H5- 


6 


H- 


C6H5-CH2- 


0 


204.4 


40-b 


l2-b 


CH»N 


C6H5- 


6 


H- 


H- 


0 


280.9 


41-b 


12-b 


N=CH 


C6H5- 


6 


H- 


H- 


0 


248.0 


42-b 


12-b 


CH«CH 


C6H5- 


6 


H- 


CH3- 


0 


>300 (dec.) 


43-b 


12-b 


CH=CH 


C6H5- 


6 


H- 


H- 


0 


>300(dec.) 


44-b 




N=CH 


C6H5- 


6 


H- 


H- 


0 





20 N x' 



Tabte n-b 

26 




o 



Comp. 
No. 


Ex. 
No. 


Xl=X2 


Y 


P 


R22 


R23 


mp.CO/ 
base/salt 


4S-b 


14-b 


CH=CH 


H- 


6 


NH2- 


H- 


>300/2HCl 


46-b 


11-b 


CH=CH 


C6H5 


6 


H- 


H- 


208.1 


47-b 


Ig-b 


CH=CH 


C6H5 


7 


H- 


H- 


205.0 



40 

C-b) Pharmacological Examples. 

The useful pharmacological properties of the compounds of the present Invention can for example be 
45 demonstrated by the following experiment. 

Example 19-b 

Metabolism of exogenous ali-trans-retinoic acid 

50 

Male Wistar rats weighing 200-210 g were orally treated with vehicle (PEG 200) or with 40 mg/kg of a 
compound of formula (l-b). One hour later, the animals were anesthetized with ether and injected 
intrajugularly with 0.50 ml saline solution containing 20 ug of all-trans-retinoic acid. Two hours after this 
Injection, rats were killed by decapitation and blood was collected on heparin. Blood samples were 
55 centrifuged (1000 g. 15 min) and plasma was recovered to determine the quantity of plasmatic all-trans- 
retinoic acid. The samples were analyzed by means of HPLC with UV-detectlon at 350 nm. Quatification 
was achieved by peak area integration and external standardization. Under the conditions used, plasma 
concentrations of the retinoic acid in vehicle-pretreated animals were not detectable (<0.5 ng/ml), whereas 
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compound nos. 16-b, 18-b, 19-b, 22-b, 24-b. 42-b and 46-b enhanced the recovery of all-trans-retinoic acid 
from the plasma to a least 10 ng/ml after dosing with 40 mg/kg. 

Example 20-b 

Metabolism of endogenous all-trans-retlnoic acid 

Male Wistar rats weighing 200--210 g were orally treated with vehicle (PEG 200) or with 40 mg/kg of a 
compound of formula (l-b). Two hours after drug administration, the rats were killed by decapitation and 
blood was collected on heparin. Blood samples were centrifuged (1000 g. 15 min) and plasma was 
recovered to determine the quantity of plasmatic all-trans-retinoic acid. The samples were analyzed by 
means of HPLC with UV-detection at 350 nm. Quatificatlon was achieved by peak area integration and 
external standardization. Under the conditions used, plasma concentrations of the retinoic acid in vehicle- 
pretreated animals were not detectable (<0.5 ng/ml), whereas compound nos. 18-b, 19-b. 20-b, 24-b. 38-b. 
42-b, 43-b and 46-b enhanced the recovery of all-trans-retinoic acid from the plasma to a least 1 ng/ml. 

A-c) Preparation of the intermediates in the synthesis of quinoxaline derivatives of formula (l-c) 
Example 1-c 

A mixture of 10 parts of 5-methylquinoxaline, 10 parts of 1,3-dibromo-5.5-dimethylimidazolidine-2.4- 
dione, 1.7 parts of benzenecarboperoxolc acid and 318 parts of tetrachloromethane was stirred for 16 hours 
at reflux temperature under 2 lamps of 250 Watt. The reaction mixture was cooled and the organic layer 
was decanted. The product was filtered off and dried, yielding 15.5 parts (100%) of 5-(bromomethyl)- 
quinoxaline (interm. 1-c). 

Example 2-c 

a) To a stirred solution of 30 parts of (3,4-diamlnophenyl) phenylmethanone in 240 parts of methanol 
were added 30 parts of an ethanedlal solution in water 40%. The reaction mixture was stirred for 3 hours 
at reflux temperature. After cooling to room temperature, the precipitated product was filtered off, washed 
with methanol and dried, yielding 20 parts (59.3%) of phenyl (6-quinoxalinyl)methanone; mp. 120'C 
(interm. 2-c). 

i3) To a stirred and cooled (5*C) solution of 20 parts of intermediate 2-c. namely phenyl (6-quinoxalinyl)- 
methanone in 160 parts of methanol were added portionwise 3.2 parts of sodium tetrahydroborate. Upon 
completion, the reaction mixture was poured into water and the product was extracted with dich- 
loromethane. The extract was washed with water, dried, filtered and evaporated to dry, yielding 20 parts 
(100%) of a-phenyl-6-quinoxalinemethanol as an oily residue (interm. 3-c). 

•y) To a stirred and cooled (O'C) mixture of 12 parts of intermediate 3-c, namely a-phenyl-6- 
quinoxalinemethanol, 213 parts of dichloromethane and 15.4 parts of N,N-diethylethanamine was added a 
solution of 8.8 parts of methanesulfonyl chloride in 26.6 parts of dichloromethane under nitrogen 
atmosphere. After stirring overnight at room temperature, the reaction mixture was evaporated, yielding 
54 parts (100%) of a-phenyI-6-quinoxalinemethanol methanesulfonate (ester) as an oily residue (interm. 
4-c). 

Example 3-c 

a) To a stirred mixture of 6.9 parts of 3,4-diaminobenzenemethanol, 1 part of N.N-diethylethanamlne and 
75 parts of water were added 2.9 parts of a solution of ethanedial In water 40% at about 55 ' C. The 
whole was stirred for 1 hour at 55-60 The solvent was evaporated and the residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by 
volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
converted Into the hydrochloride salt In 2-propanol and ethanol. The product was filtered off and dried, 
yielding 6.5 parts (66.1%) of 6-quinoxalinemethanol monohydrochloride; mp. >300*C (interm. 5-c). 
/3) To a stirred solution of 10 parts of intermediate 5-c. namely 6-qulnoxalinemethanol in 133 parts of 
dichloromethane were added 20 parts of manganese(IV) oxide. After stirring for 3 hours at room 
temperature, the reaction mixture was filtered and the filtrate was evaporated, yielding 6.6 parts (67.3%) 
of e-quinoxallnecarboxaldehyde; mp. 134*C (Interm. 6-c). 
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Example 4-c 

a) To a stirred and refluxed Grignard complex previously prepared starting from 55.1 parts of 1- 
bromopropane, 10.9 parts of magnesium and tetrahydrofuran was added a solution of 25 parts of N-(4- 
formylphenyl)acetamide In 225 parts of dry tetrahydrofuran. After stirring for 1 hour at room temperature, 
the reaction mixture was poured into ice water and a saturated ammonium chloride solution. The organic 
layer was decanted (and set aside) and the remaining phase was extracted with ettiyl acetate. The 
combined organic layers were dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (98:2 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated, yielding 20 parts (64,3%) of N- 
[4-(1-hydroxybutyl)phenyl]acetamide as a residue (interm. 7-c). 

0) A mixture of 10 parts of intermediate 7-c. namely N-(4-(1-hydroxybutyl)phenyl]acetamide. 16.2 parts 
of 1.r-carbonylbls[1H-lmidazole] and 135 parts of tetrahydrofuran was stirred for 17 hours at room 
temperature. The reaction mixture was evaporated and the residue was taken up in trichloromethane. 
The organic phase was washed with a potassium carbonate solution 10% in water, dried, filtered and 
evaporated. The residue was purified by column chromatography (HPLC) over silica get using a mixture 
of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated, yielding 5.8 parts (45.0%) of N-[4-[1-(1H-imidazol-1-yl)butyl]phenyl]acetamide; 
mp. 186*C (interm. 8-c): 

7) To a stirred and cooled (0*C) mixture of 2.57 parts of intermediate 8-c, namely N-[4-[1-(1H-imidazol- 
1-yl)butyl]phenyl]acetamide and 23.0 parts of concentrated sulfuric acid were added portionwise 1.01 
parts of potassium nitrate. Upon complete addition, stirring was continued for 30 minutes at 0 • C. The 
reaction mixture was poured into crushed ice and treated with ammonium hydroxide to pH 10. The 
product was extracted with trichloromethane. The extract was dried, filtered and evaporated, yielding 3 
parts (99.4%) of N-[4-t1-(1H-imidazol-1-yl)butyl]-2-nitrophenyl]acetamide as a residue (interm. 9-c). 
6) A mixture of 11.5 parts of intermediate 9-c, namely N-[4-[1-(1H-imidazol-1-yl)butyl]-2-nitrophenyl]- 
acetamide and 1 50 parts of a hydrochloric acid solution 3 N was stirred for 3 hours at reflux temperature. 
The reaction mixture was poured into crushed ice and the whole was neutralized with concentrated 
ammonium hydroxide. The product was extracted with dichloromethane. The extract was dried, filtered 
and evaporated, yielding 8.8 parts (88.9%) of 4-[1-(1H-imidazol-1-yl)butyl]-2-nltrobenzenamine as a 
residue (interm. 10-c). 
In a similar manner there were also prepared : 

4-[1-(1H-lmidazol-1-yl)propyl]-2-nitrobenzenamine as a residue (interm. 11-c): 
4-[1-(1H-imidazol-1-yl)-3-methylbutyl]-2-nitrobenzenamlne as a residue (Interm. 12-c): and 
4-[1 -(1 H-imldazol-1 -yl)-2-methylpropylh2-nitrobenzenamine (interm. 1 3-c). 

Example 5-c 

a) To a stirred and cooled mixture (ice bath. O'C) of 30 parts of 1-(4-amlno-3-nltrophenyl)-2-methyl-1- 
propanone and 390 parts of dichloromethane were added dropwise 33 parts of acetyl chloride. Upon 
complete addition, the reaction mixture was stirred for 12 hours at room temperature. The whole was 
poured into water and after the addition of sodium carbonate, stirring was continued for 16 minutes. The 
separated organic layer was dried, filtered and evaporated, yielding 36 parts (100%) of N-[4-(2-methyl-1- 
oxopropyl)-2-nitrophenyl]acetamlde (interm. 14-c). 

0) To a stirred and cooled (ice water, 10 'C) solution of 30 parts of intermediate 14-c, namely N-[4-(2- 
methyl-1-oxopropyl)-2-nitrophenyl]acetamide In 240 parts of methanol were added portionwise 4.5 parts 
of sodium tetrahydroborate. Upon completion, stirring was continued for 1 hour. The reaction mixture was 
evaporated and the residue was extracted with dichloromethane (3 x 104 parts). The combined extracts 
were washed with water, dried, filtered and evaporated, yielding 32 parts (100%) of N-[4-(1-hydroxy-2- 
methylpropyl)-2-nitrophenyl)acetamide (Interm. 15-c). 

x) To a stirred solution of 36 parts of Intermediate 15-c, namely N-[4-(1-hydroxy-2-methylpropyl)-2- 
nltrophenyl]acetamideand 390 parts of dichloromethane were added 35.0 parts of N.N-diethylethanamine. 
After cooling to 0*C, 20.0 parts of methanesulfonyl chloride were added dropwise to the previous 
mixture. Upon completion, stirring was continued for 12 hours at room temperature. The whole was 
poured into water and sodium carbonate was added while stirring. The product was extracted with 
dichloromethane. The extract was dried, filtered and evaporated, yielding 39 parts (100%) of N-[4-(1- 
chloro-2-methylpropyl)-2-nitrophenyl]acetamide (interm. 16-c). 
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5) A mixture of 40 parts of intermediate 16-c, namely N-[4-(1-chloro-2-methylpropyl)-2-nltrophenyl]- 
acetamide,51 parts of 1H-1,2-4-triazole, 50 parts of potassium carbonate and 400 parts of acetonitrile 
was stirred for 2 hours at reflux temperature. After cooling, the whole was evaporated to dry and the 
residue was taken up in 300 parts of water. The product was extracted with dichloromethane. The extract 
was dried, filtered and evaporated. The residue was purified by column chromatograhpy over silica gel 
using a mixture of dichloromethane and methanol (98:2 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated, yielding 22 parts (49.0%) of N-[4-[2-methyl-1-(1H-1.2.4-trlazol- 
1-yl)propyl]-2-nitrophenyl]acetamide as an oil (interm. 17-c). 

€) A mixture of 20 parts of intermediate 17-c. namely N-[4-[2-methy!-1-(1H-1.2.4-tria20l-1-yl)propyl]-2- 
nitrophenyl]acetamlde and 200 parts of a hydrochloric acid solution 2 N was stirred for 12 hours at room 
temperature. The reaction mixture was poured into 500 parts of water and the whole was neutralized with 
a concentrated potassium carbonate solution. The product was extracted with dichloromethane (3 x 130 
parts). The combined extracts were dried, filtered and evaporated to dry. The residue was crystallized 
from 2,2'-oxybispropane, yielding 18.5 parts (97.7%) of 4-[2-methyl-1-(1H-1.2.4-tria20l-1-yl)propyl]-2- 
nltrobenzenamine; mp. 206 (interm. 18-c). 
In a similar manner there were also prepared : 
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Example 6-c 

a) 1.61 Parts of sodium tetrahydroborate were added dropwise to a stirred solution of 11 parts of (4- 
amino-3-nitrophenyl) (2-fluorophenyl)methanone in 120 parts of methanol. Upon complete addition, 
stirring was continued for 1 hour at room temperature. The reaction mixture was poured into water and 
the product was extracted three times with 75 parts of trichloromethane. The combined extracts were 
dried, filtered and evaporated, yielding 11.3 parts (100%) of 4-amlno-a-(2-fluorophenyl)-3-nitroben- 
zenemethanol as a residue (interm. 26-c). 

fi) A mixture of 11.1 parts of intermediate 26-c, namely 4-amino-a-(2-fluorophenyl)-3-nitroben- 
zenemethanol, 13.7 parts of 1,r-carbonylbis[1H-imidazole] and 90 parts of N.N-dimethylformamide was 
stirred for 12 hours at room temperature. After evaporation to dry, the residue was taken up in 
dichloromethane. The organic phase was washed with 50 parts of water, dried, filtered and evaporated. 
The residue was purified by column chromatography over silica gel using a mixture of dichloromethane 



62 



EP 0 371 564 B1 



and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated, yielding 6.5 parts (49.5%) of 4-[(2-fluorophenyl)(1H-imida2ol-1-yl)methyl]-2-nltroben- 
zenamine; mp. 176'C (interm. 27-c). 
In a similar manner there were also prepared: 
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Example 7-c 

a) To a stirred solution of 30 parts of 1-(4-chloro-3-nitrophenyl)-2-methyl-1-propanone In 240 parts of 
methanol was added a solution of 20 parts of methanamine in 160 parts of methanol. After stirring for 12 
hours at 60 'C, the reaction mixture was evaporated to dry, yielding 30 parts (100%) of 2-methyl-1-[4- 
(methylamlno)-3-nltrophenyl]-1-propanone as a residue (Interm. 45-c). 

fi) To a stirred solution of 30 parts of intermediate 45-c. namely 2-methyl-1-[4-(methylamino)-3- 
nitrophenyl]-1-propanonein 320 parts of methanol were added dropwise 15 parts of sodium 
tetrahydroborate (the temperature was kept at 20 ^C). Upon complete addition, stirring was continued for 
30 minutes at room temperature. The reaction mixture was poured into water and the product was 
extracted with trichloromethane. The extract was dried, filtered and evaporated to dry, yielding 30 parts 
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(100%) of 4-(methylamino)-a-(1-methylethyl)-3-nitrobenzenem0thanol as an oily residue (interm. 46-c). 
7) To a stirred solution of 30 parts of intermediate 46-c, namely 4-(methylamino)-a-(1-methylethyl)-3- 
nitrobenzenemethano! in 270 parts of dry tetrahydrofuran were added 43.4 parts of 1.r-carbonylbis[1H- 
imidazolej. After stirring for 24 hours at room temperature, the reaction mixture was evaporated to dry. 
The residue was taken up in trichloromethane and a potassium carbonate solution 10%. The separated 
organic layer was dried, filtered and evaporated to dry. The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trichloromethane and methanol (99:1 by volume) as eluent. The 
pure fractions were collected and the eluent was evaporated, yielding 15 parts (40.9%) of 4-11 -(1H- 
imida2ol-1-yl)-2-methylpropyl]-N-methyl-2-nitrobenzenamine as a residue (interm. 47-c). 

Example 8-c 

To a stirred and cooled (0-C) solution of 7 parts of 4-11^1 H-imidazol-1-yl)propyll-2-nitrobenzenamine in 
126 parts of 1 .2-dichloroethane were added 9.6 parts of 2-methylbenzeneacetyl chloride. After stirring for 12 

75 hours at room temperature, the reaction mixture was poured into Ice water and the product was extracted 
with dichloromethane. The extract was dried, filtered and evaporated in vacuo. The oily residue was purified 
by column chromatography over silica gel using a mixture of dichloromethane and methanol (98:2 by 
volume) as eluent. The eluent of the desired fraction was evaporated, yielding 9.6 parts (89.3%) of N-[4^[1- 
(1H-imidazol-1-yI)propyl]-2-nitrophenyl]-2-methylbenzeneacetamide; mp. 1 22 -C (interm. 48-c). 

20 In a similar manner there were also prepared: 
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Example 9-c 

To a stirred and cooled (O-C) mixture of 8 parts of 4-(1H-imidazol-1-yl)methylh2-nitrobenzenamine and 
25 106 parts of dichloromethane were added 3.4 ml of 4-methylene-2-oxetanone. After stirring for 1 hour at 

0*C. another portion of 3.4 ml of 4-methylene-2-oxetanone was added and stirring was continued for 1 hour 

at this low temperature. The reaction mixture was diluted with 8 parts of methanol and evaporated to dry. 

The residue was crystallized from 2-propanone. yielding 7.6 parts (68.7%) of N-[4-(1H-lmjdazol-1-yl)methyl]- 

2-nitrophenylh3-oxobutanamlde;mp. 172'C (interm. 85-c). 
30 In a similar manner there were also prepared : 



Table 




40 


Int. No. 


Y 


mp. 




86-c 


i-C3H7 


85»C 


45 


87-c 


3-CI-C6H4 






88-c 


c-CeHii 






89-c 


4-CI-C6H4 




SO 


90-c 


C-C5H9 





66 



EP 0 371 564 B1 



Int. No. 


Y 


mp. 


91-c 


CH3 




92-c 


C2H5 




93-c 


4-F-C6H4 






2-F-C6H4 




95-c 


3-F-C6H4 





Example 10-c 

A solution of 10 parts of 4-[1-(1H-imidazol-1-yl)-2-methylpropyl]-2-nitrobenzenamine, 20 parts of ethyl 
20 ^-oxobenzenepropanoate and 174 parts of benzene was stirred for 36 hours at reflux temperature. After 
cooling, the reaction mixture was evaporated. The residue was purified by column chromatograhpy over 
silica gel using a mixture of dichloromethane and methanol (98:2 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated, yielding 7 parts (44.8%) of N-[4-[1-(1H-imida20l-1-yl)-2- 
methylpropyl]-2-nitrophenyl]-i8-oxobenzenepropanamide: mp. 106'C (intemn. 96-c). 
25 In a similar manner there were also prepared : 

N-[4-[1-(lH-imidazol-1-yl)ethylh2-njtrophenyl]-i3-oxobenzenepropanamide; mp. 172*C (interm. 97-c); 
N-(4-(1H-imidazol-1-ylmethyl)-2-nitrophenyl]-/3-oxobenzenepropanamide: mp. 98 (interm. 98-c); and 
N-[4-[(1 H-imidazol-1 -yl)phenylmethyl]-2-nitrophenylH-oxoben2enepropanamide (interm. 99-c). 

30 Example 11-c 

To a stirred solution of 13 parts of 4-[1-(1H-imidazol-1-yl)-2-methylpropyl]-2-nitrobenzenamine in 195 
parts of dichloromethane was added a solution of 19 parts of 3-chlorobenzeneacetyl chloride in 65 parts of 
dichloromethane. After stirring for 4 hours at room temperature. 10.1 parts of N.N-diethylethanamine were 
35 added. The reaction mixture was washed with water, dried, filtered and evaporated, yielding 39 parts 
(100%) of 3-chloro-N-[4-[1-(1H-lmidazol-1-yl)-2-methylpropyll-2-nitrophenyl]benzeneacetamide as an oily 
residue (interm. 100-c). 

In a similar manner there were also prepared : 
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Example 12-c 

To a stirred and cooled (5-C) solution of 10 parts of 4-[2-methyl-1-(1H-1.2,4-triazol-1-yl)propyl]-2- 
nitrobenzenamine and 6.7 parts of pyridine in 195 parts of dichloromethane was added a solution of 14.4 
parts of 4-chlorobenzeneacetyl chloride in 39 parts of dichloromethane under nitrogen atmosphere. After 
stirring overnight at room temperature, the reaction mixture was washed with water, dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
dichloromethane and methanol (99:1 by volume) as eluent. The eluent of the desired fraction was 
evaporated, yielding 11 parts (69.9%) of 4-chloro-N-[4.[2-methyl-1-(1H-1.2.4-tria20l-1-yl)propyl]-2- 
nitrophenyl]benzeneacetamide (interm. 112-c). 
In a similar manner there were also prepared : 

4-fluoro-N-[4-[2-methyl-1-(lH-1,2,4-triazoh1-yl)propyl]-2-nitrophenyl]benzeneacetamide (interm. 113-c); 
3-fluoro-N-[4-[2-methylM-(1HO,2,4-triazolO-yl)propylh2-nitrophenyl]benzen (interm. 114-c); 

N-[4-[2-methyl-1 -(1 H-1 .2,4-tria20l-1 -yl)propyl]-2-nitrophenyl]-3-thiopheneacetamide (interm. 1 1 5-c); and 
3-chloro-N-[4-[2-meThy 1-1 -(1 H-1 ,2,4-triazol-1 -yl)propy 11-2-nitrophenyllbenzeneacetamide fmterm. 1 1 6-c). 

Example 13-c 

A mixture of 31 parts of 4-[l-(1H-imidazol-1-y!)-2-methylpropyl]-2-nitrobenzenamine and 240 parts of 
ethanol was hydrogenated at 0.5. 10^ Pa in a Parr apparatus and at room temperature with 30 parts of 
Raney nickel catalyst. After the calculated amount of hydrogen was taken up. the catalyst was filtered off 
over diatomaceous earth and the filtrate was evaporated, yielding 27.4 parts (100%) of 4-[1-(1H-imidazol-1- 
yl)-2-methylpropyl]-1,2-ben2enediamine as a residue (interm. 117-c). 
In a similar manner there were also prepared : 
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B-c) Preparation of the final quinoxaline compounds of formula (1-c) 
Example 14-c 

A mixture of 15.5 parts of 5-(bromomethyl)quinoxaline, 23.5 parts of IH-imidazole and 160 parts of 
acetonitrile was stirred for 1.5 hours at reflux temperature. The reaction mixture was evaporated and the 
residue was taken up in water. The product was extracted three times with 65 parts of dichloromethane. The 
combined extracts were dried, filtered and evaporated. The residue was purified by column chromatography 
over silica gel using a mixture of dichloromethane and methanol (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was crystallized from a mixture of 2- 
propanone and 2.2'-oxybispropane. The product was filtered off and dried, yielding 3 parts (20.5%) of 5- 
{1H-imidazol-1-ylmethyl)quinoxaline; mp. 121.2*C (comp. 41 -c). 

Example 15-c 

A mixture of 10.4 parts of a-phenyl-6-quinoxalinemethanol methanesulfonate(ester), 12 parts of 1H- 
1 2 4-tria20le and 79 parts of acetonitrile was stirred overnight at reflux temperature. The reaction mixture 
was evaporated and the residue was extracted with ethyl acetate. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography (silica gel ; CH2CI2/CH3OH 96:4). The 
eluent of the desired fraction was evaporated and the residue was crystallized from a mixture of 2-propanol 
and 2,2'-oxybispropane. yielding 0.9 parts (9.5%) of 6-tphenyl(4H-1.2,4-triazol-4-yl)methyl]quinoxaline; mp. 
98.1 *C (comp. 50-c). 

Example 16-c 

A mixture of 7.8 parts of 6-quinoxalinecarboxaldehyde and 24.3 parts of 1.1'-carbonylbis-1H-imidazo!e 
was stirred for 1 hour at 100'C. After cooling, the reaction mixture was partitioned between water and ethyl 
acetate. The organic layer was dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CH2CI2/CH3OH/NH4OH 85:15:1). The eluent of the desired fraction was 
evaporated and the residue was converted into the 4-methylbenzenesulfonate(1 :2) salt in 2-propanone. 
yielding 7 parts (23.0%) of 6-[di(1H-imldazol-1-yl)methyllquinoxaline 4-methylben2enesulfonate(1 :2); mp. 
240.3 •€ (comp. 51 -c). 

Example 17'C 

a) A mixture of 3.76 parts of 4-{1H-imidazol-1-ylmethyl)-1.2-benzenedlamine, 4.5 parts of 
diphenylethanedione and 80 parts of ethanol was stirred for 4 hours at reflux temperature. The reaction 
mixture was concentrated and the concentrate was purified by column chromatography over silica gel 
using a mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized from a mixture of I.V-ox- 
ybisethane and ethanol. The product was filtered off and dried, yielding 4 parts (55%) of 6-(1H-imidazol- 
l-ylmethyl)-2,3-diphenylquinoxaline; mp. 159.3*C (comp. 8-c). 

j8) 6-[(1H-imidazol-l-yl)(phenyl)methyl]quinoxaline; mp. 126.8-C (comp. 5-c) was prepared following 
substantially the same procedures as in example 17a except that ethanedial was used in place of 
diphenylethanedione, and 4-[(1H-imidazol-1-yl)phenylmethyl]-1,2-benzenediamine In place of 4-(1H-im- 
idazol-l -ylmethyl)-1 ,2-benzenediamine. 

7) 6-[(1H-imidazol-1-yl)(phenyl)methyl]-2,3-dimethylquinoxaline monohydrate; mp. 82.9 'C (comp. 6-c) 
was prepared following substantially the same procedures as in example 17-c-fl except that 2.3- 
butanedione was used in place of ethanedial. 

Example 18-c 

a) A mixture of 8.1 parts of 4-[(3-fluorophenyl)(1H-imidazol-1-yl)methyl]-1.2-benzenediamine. 5 parts of 
ethanedial and 80 parts of methanol was stirred at reflux temperature. Upon complete reaction, the 
mixture was evaporated to dry and the residue was taken up in water. The product was extracted with 
trichloromethane. The extract was dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of dichloromethane and methanol (98:2 by volume) was 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized 
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from 2,2'-oxybispropane. The product was filtered off and dried, yielding 6.35 parts (74.5%) of 6-[(3- 
fluorophenyl)(1H-imidazol-1-yl)methyl]quinoxallne; mp. 1 09.7 • C (conr^p, 15-c). 

0) 64(3-fluoropfienyl)-(1H-lmidazol-1-yl)methyl]-2.3-dlmethylqulnoxallne; mp, 81.4*C (comp. 19-c) was 
prepared following substantially the same procedures as in example 18-c-a except that 2.3-butanedione 
was used In place of ethanedial. 

Example 19-c 

To a cooled (0-5 •€) solution of 4.5 parts of 6-[1-(1H-jmidazol-1-yl)-2-methylpropyl]-quinoxaline in 79 
parts of methanol were added portlonwise 4.5 parts of sodium tetrahydroborate. After stirring for 3 hours at 
0-5 'C, water was added. The product was extracted with dichloromethane and the extract was dried, 
filtered and evaporated. The residue was purified by column chromatography (silica gel ; 
CH2CI2/CH30H/NH40H 90:10:0.1). The eluent of the desired fraction was evaporated and the residue was 
converted Into the ethanedloate (2:5) salt in ethanol. yielding 1 part (11.5%) of 1,2.3.4-tetrahydro-6-l1-(1H- 
imidazol-1-yl)-2-methylpropyl]quinoxaline ethanedioate(2:5) hemihydrate; mp, 145.6*C (comp. 1-c). 

Example 20-c 

a) A mixture of 9.1 parts of 4-[(3-chlorophenyl)(1H-imidazol-1-yl)methyl]-1,2-benzenediamine. 3.7 parts of 
ethyl 2-oxopropanoate and 160 parts of methanol was stirred for 30 minutes at reflux temperature. The 
reaction mixture was evaporated to dry. The residue was crystallized from a mixture of 36 parts of 2- 
propanone and 4 parts of methanol. After stirring for 30 minutes at room temperature, the precipitated 
product was filtered off (the filtrate was set aside) and recrystallized from a mixture of methanol and 
dichloromethane. The product was filtered off and dried, yielding 3 parts (28.1%) of 6-[(3-chlorophenyl)- 
(1H-imidazol-1-yl)methyl]-3-methyl-2(1H)-quinoxalinone; mp. 270.9 (comp. 73-c). The filtrate (see 
above) was evaporated and the residue was purified by column chromatograhpy over silica gel using a 
mixture of dichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated. The residue was taken up in a mixture of 2-butanone and 2-propanone 
and the whole was allowed to stand for a few days. The precipitated product was filtered off and dried, 
yielding 1.4 parts (11.5%) of 7-[(3-chlorophenyl) (1H-imidazol-1-yl)methyl]-3-methyl-2(1H)-quinoxalinone 
hemihydrate; mp. 201 .9 (comp. 81 -c). 

0) 6-[1-(1H-imidazol-1-yl)-2-methylpropyl]-3-(2-methylpropyl)-2(1H)-quinoxalinone; mp. 197.4* C (comp. 
101-c) and 7-[1-(lH-imida2ol-1-yl)-2-methylpropyl]-3-(2-methylpropyl)-2(1H)-qulnoxalinone; mp. 173.5^C 
(comp. 102-c) were prepared following substantially the same procedures as In example 20a except that 
ethyl 4-methyl-2-oxopentanoate was used in place of ethyl 2-oxopropanoate. and 4-[1-(1H-imidazol-1-yl)- 
2-methylpropyl]-1,2-benzenedlamine in place of 4-[(3-chlorophenyl)-(1H-imidazol-1-yl)methy(J-1,2-ben- 
zenediamine. 

7) 7-[1-(1H-imidazol-1-yl)-2-methylpropyl]-3-(1-methylethyl)-2(1H)-quinoxalinone; mp. 186,7*C (comp. 
106-c) and 6-[1-(1H-imrdazol-1-yl)-2-methylpropyl]-3-(1-methylethyl)-2(1H)-quinoxalinone: mp. 187.4*C 
(comp. 117-c) were prepared following substantially the same procedures as in example 20-c-^ except 
that ethyl 3-methyl-2-oxobutanoate was used in place of ethyl 4-methyl-2-oxopentanoate. 
5) 6-[1-(1H-imldazol-1-yl)-2-methylpropyl]-3-phenyl-2(1H)quinoxallnone; mp. 209.6 (comp. 89-c) and 7- 
[1-(1H-imidazol-1-yl)-2-methylpropyl]-3-phenyl-2(1H)quinoxalinone; mp. 281.0*C (comp. 91-c) were pre- 
pared following substantially the same procedures as in example 2-c-j8 except that methyl a-oxoben- 
zenacetate was used in place of ethyl 4-methyl-2-oxopentanoate. 

1) ethyl 3,4-dihydro-7-(1H-lmidazol-1ylmethyl)-a-methyl-3-oxo-2-quinoxalineacetate; mp. 208.1 'C (comp. 
87-c) and ethyl 3.4-dlhydro-6-(1H-lmidazol-1ylmethyl)-a-methyl-3-oxo-2-quinoxallneacetate; mp. 223.4 -C 
(comp. 88-c) were prepared following substantially the same procedures as In example 20-c-a except 
that diethyl 2-methyl-3-oxo-1,4-butanedioate was used in place of ethyl 2-oxopropanoate, and 4-((1H- 
imidazol-1-yl)methyl]-1.2-benzenediamine in place of 4-[(3-chlorophenyl) (1H-lmida2ol-1-yl)methyl]-1,2- 
benzenediamine. 

Example 21 -c 

a) To a stirred and cooled (O'C) solution of 9.1 parts of 4-[(3-chlorophenyl) (IH-imidazol-l-yl)methyl]- 
1,2-benzenediamine in 80 parts of acetic acid and 20 parts of water were added portlonwise 5.8 parts of 
ethyl 4-methyl-2-oxopentanoate. Upon completion, stirring was continued for 4 hours at room tempera- 
ture. The reaction mixture was poured into 100 parts of water and the whole was neutralized with a 
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sodium hydroxide solution 3N. The product was extracted with dichloromethane. The extract was dried, 
filtered and evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of dichloromethane and methanol (96:5 by volume) as eiuent. The pure fractions were collected 
and the eiuent was evaporated. The residue was crystallized from a mixture of 2-propanone and 1,V- 
5 oxybisethane. The product was filtered off {the filtrate was set aside) and dried, yielding 1.5 parts 
(12.6%) of 6-[(3-chlorophenyl) (1H-imida20l-1-yl)methyl]-3-(2-methylpropyl)-2(1H)-quinoxalinone; mp. 
209.7 • C (comp. 178-c) 

The filtrate (see above) was evaporated and the residue was further purified by column chromatography 
(HPLC) over silica gel using a mixture of dichloromethane and methanol (95:5 by volume) as eiuent. The 
10 pure fractions were collected and the eiuent was evaporated. The residue was crystallized twice, yielding 
1.2 parts (10.0%) of 7-[(3<hlorophenyl)(1H-lmida20l-1-yl)methyll-3-(2-methylpropyl)-2(1H)-quinoxalinone; 
mp. 21 5.2 'C (comp. 177-c). 

i8) 6-[(3-chlorophenyl)(1 H-imidazol- 1 -y l)methy Ih3-(1 -methy lethy l)]-2(1 H)-quinoxalinone; mp. 1 88.8 • C 
(comp. 1 81 -c) and 7-[(3-chloropheny l)(1 H-imidazol-1 -yl)methyl]-3-(1 -methylethy l)]-2(1 H)-quinoxalinone 
15 (comp. 313-c) were prepared following substantially the same procedures as in example 21-c-a except 
that methyl 3-methyl-2-oxobutanoate was used in place of ethyl 4-methyl-2-oxopentanoate. 

Example 22-c 

20 A mixture of 8.8 parts of 4-[1-(1 H-imidazol-1 -yl)-2-methylpropylh1,2-benzenediamine, 3 parts of 2- 
oxoacetic acid monohydrate and 80 parts of methanol was stirred for 4 hours at reflux temperature. The 
reaction mixture was evaporated to dry and the residue was purified by column chromatography over silica 
gel using a mixture of dichloromethane and methanol (98:2 by volume) as eiuent. The fractions with the two 
isomers were collected and the eiuent was evaporated. The isomers were separated by crystallization; first 

25 from a mixture of 2-butanone and 2-propanone and then from 2-butanone. The first product was filtered off 
and dried, yielding 1.25 parts (12.3%) of 7-[1-(1H-lmldazol-1-yl)-2-methylpropyll-2(1H)-quinoxalinone; mp. 
246.3 • C (comp. 90-c). 

The second product was filtered off and dried, yielding 0.5 parts (4.9%) of 6-[1-(1 H-imidazol-1 -yl)-2- 
methylpropylh2(1H)-qulnoxalinone: mp. 193.9 'C (comp. 94-c). 

30 

Example 23-c 

a) To a stirred and cooled (0*C) mixture of 9 parts of 4-[1-(1 H-imidazol-1 -yl)-2-methylpropyll-1, 2- 
benzenediamlne in 80 parts of acetic acid and 20 parts of water were added 5 parts of 2-oxopentanoic 

35 acid. The reaction mixture was stirred for 12 hours at room temperature. The whole was poured into ice 
water and neutralized with a sodium hydroxide solution 3 N. The product was extracted three times with 
130 parts of dichloromethane. The combined extracts were dried, filtered and evaporated. For obtaining 
6-[1-(1 H-imidazol-1 y l)-2-methylpropyl]-3-propy 1-2(1 H)-quinoxalinone, the residue was purified by column 
chromatography (HPLC) over silica gel using a mixture of dichloromethane and methanol (98:2 by 

40 volume) as eiuent. The pure fractions were collected and the eiuent was evaporated. The residue was 
crystallized from a mixture of 2-butanone and 1,r-oxybisethane. The precipitated product was filtered off 
and stirred in cold 4-methyl-2-pentanone. After filtration, the product was recrystailized from a mixture of 
methanol and 2-propanone. yielding 1.6 parts (13.2%) of the above product; mp. 259.7 • C (comp. 100-c). 
For obtaining 7-[1-(1 H-imidazol-1 yl)-2-methylpropyl]-3-propyl-2(1H)-quinoxalinone, the residue was puri- 

45 fled by column chromatography over silica gel using a mixture of dichloromethane, 2-propanol and 
ammonium hydroxide (90:10:0.1 by volume) as eiuent The pure fractions were collected and the eiuent 
was evaporated. The residue was crystallized from a mixture of acetonitrile and 1,1 '-oxybisethane. The 
precipitated product was filtered off and recrystailized first three times from a mixture of methanol and 
acetonitrile and then twice from a mixture of methanol, ethyl acetate and 2-propanol, yielding 1 .45 parts 

50 (12.0%) of the above product; mp. 176.0'C (comp. 140-c). 

3-ethyl-6-[1-(1H-imidazol-1-yl)-2-methylpropyl>2(1H)-quinoxalinone: mp. 203.7*C (comp. 104-c) and 
3-ethyl-7-[1-(1 H-imidazol-1 -yl)-2-methylpropyl]-2(1H)-quinoxalinone (comp. 314-c) were prepared follow- 
ing substantially the same procedures as in example 23-c-a were used except that 2-oxobutanoic acid 
was used in place of 2-oxopentanoic acid. 

55 
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Example 24-c 

A solution of 15 parts of 4-[1-(1H-jmida2ol-1-yl)-2-methylpropyl]-1 .2-benzenedlamine and 12.5 parts of 
diethyl 2-oxo-1 ,3-propanedloate in 80 parts of ettianol was stirred for 2 hours at reflux temperature. The 
reaction mixture was evaporated and the residue was purified by column chromatography over silica gel 
using a mixture of dichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized from a mixture of acetonltrile and 
ethanol. The product was filtered off and dried, yielding 3.1 parts (14.0%) of ethyl 3.4-dihydro-7-(1-(1H- 
imidazol-1-yl)-2-methylpropyl]-3-oxo-2-quinoxalinecarboxylate: mp. 229.7 (comp. 107-c). 
The filtrate of the crystallization was evaporated and the residue was recrystallized from a mixture of 
acetonitrlle and ethanol. The product was filtered off and dried, yielding 2.2 parts (10.0%) of ethyl 3,4- 
dlhydro-6-[1-(1H)-imidazol-1-yl)-2-methylpropyl]-3-oxo-2-quinoxalinecarboxylate; mp. 184.8'C (comp. 116- 

Example 25-c 

A mixture of 7 parts of N-[4-[1-(1H-lmidazol-1-yl)-2-methylpropyl]-2-nltrophenyl]-/S-oxoben- 
zenepropanamide, 7.03 parts of potassium carbonate and 70 parts of water was stirred for 1.5 hours at 
reflux temperature. After cooling, the whole was treated with a hydrochloric acid solution 3 N to pH 7. The 
product was extracted with dichloromethane (3 x 104 parts). The combined extracts were dried, filtered and 
evaporated. The residue was taken up in ethanol. The product was filtered off and dried, yielding 5.1 parts 
(73.0%) of 3-benzoyl-6-[1-(1H-imldazol-1-yl)-2-methylpropyl]-2(1H)-qulnoxalinone. N*-oxide monohydrate; 
mp. 210.0 (comp. 154-c). 

Example 26-c 

A mixture of 12 parts of N-[4-[(3-chlorophenyl)(1H-imidazol-1-yl)methyl]-2-nitrophenyl]-3-oxobutanamide 
and 120 parts of a sodium hydroxide solution 6.5% was stirred for 15 minutes at 80 'C. After cooling, the 
product was obtained, yielding 10.25 parts (100%) of 6-[(3-chlorophenyl)(1H-lmidazol-1-yl)methyl]-2(1H)- 
quinoxalinone, N* -oxide (comp. 175-c). 

Example 27-c 

To a stirred mixture of 11 parts of 4-chloro-N-[4-[2-methyl-1-(1H-1,2,4-triazol-1-yl)propyl]-2-nitrophenyl]- 
benzeneacetamide and 49 parts of pyridine were added 3.6 parts of 2-methyl-2-propanol, potassium salt 
under a nitrogen atmosphere. After stirring for 1 hour at room temperature, the reaction mixture was poured 
into ice-water. The whole was neutralized with HCI 3N and the product was extracted with dichloromethane. 
The extract was dried, filtered and evaporated. The residue was purified by column chromatography (silica 
gel : CH2CI2/CH3OH 98:2). The eluent of the desired fraction was evaporated, yielding 6.6 parts (61.8%) of 
3-(4.chlorophenyl)-6-[2-methy|.1-(l H-l .2.4.triazol-l-yl)propyl]-2(1 H)-quinoxallnone. N* -oxide (comp. 221 -c). 

Example 28-c 

A solution of 14.5 parts of 3-fluoro-N-[4-[1-(1H-imidazol-1-yl)-2-methylpropyl]-2-nitrophenyl]- 
benzeneacetamide in 49 parts of pyridine and 10 parts of a potassium hydroxide solution 20% was stirred 
for 1 hour at 85*C. The reaction mixture was poured Into crushed ice and neutralized with a sulfuric acid 
solution 2N. After evaporation, the residue was purified by column chromatography over silica gel using a 
mixture of dichloromethane, methanol and ammonium hydroxide (95:5:0.5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was crystallized from a mixture of 
dichloromethane and 2,2'-oxyblspropane. The product was filtered off and dried, yielding 4.3 parts (67.6%) 
of 3-(3-fluorophenyl)-6-[1-(1H-imidazol-1-yl)-2-methylpropyl]-2(1H)-qulnoxalinone, N*-oxide: mp. 212.9'C 
(comp. 166-c). 

Example 29-c 

A mixture of 5 parts of 4-(1H-imidazol-1-ylmethyl)-1,2-benzenediamine, 4 parts of diethyl ethanedlolate 
and 40 parts of methanol was stirred for 4 hours at room temperature. The precipitated product was filtered 
off and dried, yielding 4 parts (62.3%) of 6-(1H-imidazol-1-ylmethyl)-2.3(1H,4H)-quinoxalinedione; mp. 
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>300*C (comp. 315-c). 
Example 30"C 

5 A solution of 3 parts of 6-t1-(1H-imiclazol-1-yl)pentyl]-3-phenyl-2(1H)-quinoxallnone, N* -oxide in 80 parts 
of methanol was hydrogenated over night at 2.1 Pa and at room temperature with 0.5 parts of Raney 
nickel catalyst. The catalyst was filtered off over diatomaceous earth and the filtrate was evaporated. The 
residue was crystallized from acetonitrile, yielding 2.5 parts (87.2%) of 6-l1-(1H-imidazol-1-yt)pentyll-3- 
phenyl-2(1H)-quinoxalinone; mp. 192.4 (comp. 162-c). 

70 

Example 31 -c 

A mixture of 10.25 parts of 6-[(3-chlorophenyl)(1H-imldazol-1-yl)methyl]-2(1H)-quinoxalinone, N* -oxide. 
120 parts of a sodium hydroxide solution 6.5% and 120 parts of water was hydrogenated for 1 hour in a 

75 Parr apparatus at 3.1 0^ Pa and at room temperature with 10 parts of a Raney nickel catalyst under nitrogen 
atmosphere. The whole was filtered over diatomaceous earth and the filtrate was treated with a hydrochloric 
acid solution 3 N to pH 7. The product was extracted with a mixture of dichloromethane and methanol. The 
extract was dried, filtered and evaporated. The residue was purified by column chromatography over silica 
gel using a mixture of dichloromethane and methanol (96:4 by volume) as eluent. The pure fractions were 

20 collected and the eluent was evaporated. The residue was crystallized from a mixture of 2-butanone, 2- 
propanone and I.V-oxybisethane. The product was filtered off and dried, yielding 0.95 parts (9.7%) of 6-[(3- 
chlorophenyl)(1H-imidazol-1-yl)methyl]-2(1H)-quinoxalinone; mp. 253.0 • C (comp. 176-c). 

Example 32-c 

25 

A mixture of 3.9 parts of 3-(3.4-dimethoxyphenyl)-6-[1-(1H-imida2ol-1-yl)-2-methylpropyl]-2(1H)-quinox- 
alinone, N* -oxide, 3.3 parts of sodium dithionate, 55.3 parts of ethanol and 30 parts of water was refluxed 
for 1/2 hour. After cooling, the reaction mixture was partitioned between water and dichloromethane. The 
organic layer was dried, filtered and evaporated. The residue was purified by column chromatography (silica 
30 gel ; CH2CI2/CH3OH 95:5). The eluent of the desired fraction was evaporated and the residue was 
crystallized from methanol and ethyl acetate, yielding 2.1 parts (56.4%) of 3-(3,4-dlmethoxyphenyl)-6-[1- 
(1H-imldazol-1-yl)-2-methyIpropylh2(1H)-quinoxalinone: mp. 242.6 • C (comp. 236-c). 

Example 33-c 

35 

A mixture of 3 parts of 7-(1 H-imida2ol-1-ylmethyl)-3-methy 1-2(1 H)-quinoxalinone, 0.3 parts of a sodium 
hydroxide dispersion 50% and 28 parts of N,N-dimethylformamide was stirred for 1.5 hours at room 
temperature. 2 Parts of iodomethane were added and stirring was continued for 12 hours at room 
temperature under nitrogen atmosphere. The reaction mixture was evaporated to dry and the residue was 

40 taken up in water and potassium carbonate. The product was extracted with dichloromethane. The extract 
was dried, filtered and evaporated. The residue was purified by column chromatography over silica gel 
using a mixture of dichloromethane and methanol (98:2 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized from a mixture of 2,2'-oxybispropane 
and 2-propanone. The product was filtered off and dried, yielding 2.2 parts (66.8%) of 7-(1H-imidazol-1- 

46 ylmethyl)-1 ,3-dimethy 1-2(1 H)-quinoxalinone hemihydrate; mp. 128.6 • C (comp. 79-c). 

Example 34-c 

A mixture of 5 parts of 6-[(1H-imidazol-1-yl)phenylmethyl]-3-methyl-2(1H)-quinoxalinone, 3,3 parts of 
50 sodium hydroxide and 30 parts of water was stirred for 1 hour at room temperature. 5 Parts of 
hydroxylamine-O-sulfonic acid were added and the reaction mixture was stirred for 4 hours at 20 • C. The 
product was extracted with dichloromethane (3 x 65 parts). The combined extracts were dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
dichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent 
55 was evaporated. The residue was crystallized from a mixture of 2-propanone and 1,V-oxybisethane. The 
product was filtered off and dried, yielding 2 parts (38.2%) of l-amino-6-{(1H-imida20l-1-yl)phenylmethyl]-3- 
methyl-2(1H)-quinoxalinone: mp. 192.8 *C (comp. 85-c). 
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Example 35-c 

A solution of 4.25 parts of ethyl 3,4-dihydro-7-[1-(1H)-jmida20l-1-yl)-2-methylpropyl]-3-oxo-2- 
quinoxalinecarboxylate in 20 parts of a sodium hydroxide solution 1 N was stirred for 4 hours at room 
temperature. The reaction mixture was treated with a diluted sulfuric acid solution to pH 5.5. After 
concentration, the residue was crystallized from pyridine. The product was filtered off and dried, yielding 1 
part (24.6%) of 3,4-dlhydro-7-[1-(1H-imida20l-1-yl)-2-methylpropyl]-3-oxo-2-quinoxalinecarboxylic acid; mp. 
237.5 • C (comp. 129-c). 

Example 36-c 

A mixture of 6 parts of 7-(lH-imidazol-1-ylmethyl)-3-methyl-2(1H)-quinoxalinone and 40 parts of 
phosphoryl chloride was stirred for 2 hours at reflux temperature. The reaction mixture was evaporated to 
dry. The residue was taken up in 300 parts of ice water and the whole was neutralized with potassium 
carbonate. The product was extracted three times with 66 parts of dichloromethane. The combined extracts 
were dried, filtered and evaporated. The residue was purified by column chromatography over silica gel 
using a mixture of dichloromethane and methanol (98:2 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized from 1,V-oxyblsethane. The product 
was filtered off and dried, yielding 1.6 parts (59.4%) of 3-chloro-6-(1H-imidazol-1-ylmethyl)-2-methylquinox- 
aline; mp. 115.8*C (comp. 22-c). 

Example 37-c 

A solution of 0.3 parts of sodium in 24 parts of 1-propanol was added to 2.4 parts of 3-chloro-6-(1H- 
lmidazol-1-ylmethyl)-2-methylquinoxaline. The whole was stirred for 2 hours at reflux tempelrature. The 
reaction mixture was evaporated and the residue was extracted three times with 65 parts of dich- 
loromethane. The combined extracts were dried, filtered and evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of dichloromethane and methanol (98:2 by volume) 
as eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized 
from a mixture of pentane and 2,2'-oxybispropane. The product was filtered off and dried, yielding 1.5 parts 
(57.1%) of 6-(1H-imidazol-1-ylmethyl)-2-methyl-3-propoxyquinoxaline; mp. 85.5 (comp. 24-c). 

Example 38-c 

A mixture of 5.5 parts of 3-chloro-6-[1-(1H-imidazol-1-yl)-2-methylpropyl]-2-methylquinoxallne, 9 parts of 
an aqueous N-methylmethanamine solution 40% and 48 parts of methanol was stirred for 12 hours at 
1 40 • C. After cooling, the reaction mixture was evaporated to dry and the residue was purified by column 
chromatography over silica gel using a mixture of dichloromethane and methanol (98:2 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was crystallized from 
petroleum ether. The product was filtered off and dried, yielding 0.9 parts (15.9%) of 7-[1-(1H-imidazol-1-yl)- 
2-methylpropyl]-N,N,3-trimethyl-2-quinoxazoIinamine; mp. 116.7*C (comp. 47-c). 

All other compounds listed in tables 7-c to 1 1 -c were obtained by analogous methods of preparation as 
described in examples 14-c to 38-c, the actual method of preparation being indicated in column 2 (Ex. No.) 
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Table 7^ 




Comp. No. 


Ex. No 


R 


-X1=X2- 


Y 


mp-CQ/base/salt 


1-c 


19-c 


H- 


-CH=CH- 


i.C3H7- 


145.6»C/0.5H2O/2J(COOH)2 


2-c 




H- 


-CH=CH- 


H- 




3-c 




H- 


-CH=CH- 


C6H5- 




4-c 




H- 


-CH=CH- 


4C1-C6H4- 





Iabl£&£ 




Comp. 
No. 


Ex. 
No. 


R 


-X»=X2- 


Y 


P 


R24 


R25 


mp-CO/ 
base/salt 


5-c 


17-c 


H- 


-CH=CH- 


C6H5- 


6 


H- 


H- 


126.8 


6< 


17-c 


H- 


-CH=CH- 


C6H5- 


6 


CH3- 


CH3. 


82.9 /H2O 


7-c 


17-c 


H- 


-CH=CH- 


CH3- 


6 


H- 


H- 


135.1 


8-c 


17-c 


H- 


-CH=CH- 


H- 


6 


C6H5- 


C6H5- 


159.3 


9-c 


18-c 


H- 


-CH=CH- 


i-C3H7. 


6 


H- 


H- 


128.6 


lO-c 


18-c 


H- 


-CH=CH- 


H- 


6 


H- 


H- 


144.1 


11-c 


18-c 


H- 


-CH=CH. 


4F-C6H4- 


6 


H- 


H- 


131.6 
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Coinp. 
No. 


ex. 
No. 


K 




Y 


P 


R24 


R25 


mp-CC)/ 
base /salt 


12-c 


18-c 


H- 


-CH=CH- 


C2H5. 


6 


H- 


H- 


72.4 


13-c 


18-c 


H- 


-CH=CH- 


2-thienyi 


6 


H- 


H- 


93.7 


14-c 


18-c 


H- 


-CH=CH- 


4F-C6H4- 


6 


CH3- 


CHv 


82 0 / HoO 


15< 


18< 


H- 


-CH=CH- 


3F-C6H4- 


6 


H- 


H- 


109.7 


16-c 


18-c 


H- 


-CH=CH- 


2F-C6H4- 


6 


H- 


H- 


79 7 


17-c 


18-c 


H- 


-CH=CH- 


CH3- 


6 


CH3- 


CHv 


76 2/0 SH^O 

f W*«*# V«a/A 


18-c 


18-c 


H- 


-CH=CH- 




6 




H- 


70 3/05H'>O 


\9-c 


18-c 


H- 


-CH=CH- 


3F-C6H4- 


6 


CH3- 




81 4 


2(k; 


36-c 


H- 


-CH=CH- 




A 








21-c 


37-c 


H- 


-CH=CH- 




6 


CHiO- 




117 7 


22-c 


36-c 


H- 


-CH=CH- 


H- 


7 




CHi- 


115 8 


23-c 


37-c 


H- 


-CH=CH- 


H- 


7 


CHiO- 






24-c 


37-c 


H- 


-CH=CH- 


H- 


7 








25-c 


37-c 


H- 


-CH=CH- 


H- 


7 






1 V7.0 


26< 


36-c 


H- 


-CH=CH- 


H- 


A 
w 




>-'**3 




^ /"V 




H. 
n- 




u 
ri- 


0 


C3ii7V> 


Lri3- 


132. U 


28-c 


37-C 


H- 




n- 




i-l^3rl7v>- 




I 1 T < 

I I /.3 


29< 


37-C 


H- 


-CH«CH- 


» * 


7 




v*'n3- 




30-c 


18-c 


H- 


-CH=CH- 


2F-C6H4- 


5 






94 S 


31-c 


37-c 


H- 


-CH=CH- 


H- 


6 


CHiO- 

VtfA A^\X— 


CHi- 

A^ 


150 7 


32-c 


37-c 


H- 


-CH=CH- 




\i 


3x1 TV/- 


Vi..n3" 




33^ 


36-c 


H- 


-CH=CH- 


H- 


7 




H- 
* * 




34-c 


37.C 


H- 


-CH=CH- 


H- 


7 


CH30- 


H- 


121.0 


35-c 


18-c 


H- 


-CH=CH- 


2Cl-CkH^- 


\j 


H- 


H- 


1 14 7 


36-c 


36-c 


H- 


-CH=CH- 




7 


a- 


CHi- 




37-c 


37-c 


H- 


-CHsCH- 




7 


v,«n3V/* 


\-.n3 




38-c 


36-c 


H- 


-CH=CH- 


H- 


6 


a- 


H- 




39-c 


37-c 


H- 


-CH=CH- 


H- 


6 


CH30- 


H- 


123.2 


40^ 


18-c 


H- 


-CH=CH- 


4CH3-C6H4- 


6 


H- 


H- 


132.9 


41-c 


14.C 


H- 


-CHsCH- 


H- 


5 


H- 


H- 


121.2 


42-c 


18-c 


H- 


-CH=CH- 


3CF3-C6H4- 


6 


H- 


H- 


96.5 /H2O 


43-c 


36< 


H- 


-CH=CH- 


i-C3H7- 


6 


a- 


CH3- 




44-c 


38-c 


H- 


-CH=CH- 


i-C3H7- 


6 


NH2- 


CH3- 


238.2 
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Comp. 
no* 


IX. 


R 




Y 


P 


R24 


R25 


mo.CO/ 
base /salt 


45-c 


3o-c 


ri- 






7 


Cl- 


CH3- 


- 

124.6 


4o-c 


37-C 


14 

rl- 






7 


CH30- 


CH3- 


47-C 


3o-C 


VI 

n- 






7 


(CH3)2N- 


CH3- 


116.7 






CH3- 


-CH=CH- 


C6H5- 


6 


H- 


H- 


134.5 


4V-C 




H- 
n- 


.rH=N- 




6 


H- 


H- 


96.0 


3i>C 




H- 
ri" 


-NssCH- 




6 


H- 


H- 


98.1 


51-c 


16-c 


H. 


-CH=CH- 


IH-imidazoH-yl- 


6 


H- 


H- 


240.3/2* 


52-c 




H- 


-CH=N- 


C6H5- 


A 


CH3- 


CH3- 




53-c 




H- 


-CH^N- 


i-CsHr 


6 


CH3- 


CH3- 




54-c 




CH3- 


.CH=CH- 


i-C3H7- 


6 


H- 


H- 




55-c 




H- 


.CH=CH- 


CH3-C2C- 


6 


H- 


H- 




S6< 




H- 


.CH=CH- 


CH3-CH=CH- 


6 


H- 


H- 





* = 4-methylbenzenesulfonate 

In the previous and following tables p indicates the position of the iH-azoM-ylmethyl moiety on the 
quinoxaline ring. 



Table 9-c 



N- 



Y-CH- 



26 




N 
♦ 

(OX, 



Comp. 
No. 


Ex. 
No. 


R 


X»=X2 


Y 


P 


R26 


R27 


n 


mp.C»C)/ 
tme/salt 


57-c 


20-c 


H- 


-CH=CH- 


C6H5- 


6 


H- 


CH3- 


0 


254.0 


58-c 


20-c 


H- 


-CH=CH- 


H- 


7 


H- 


CH3- 


0 


297.6 


59-c 


20-c 


H- 


-CH=CH- 


H- 


6 


H- 


CH3- 


0 


271.3 


60^ 


20-c 


H- 


.CH=CH- 


C6H5- 


7 


H- 


CH3- 


0 


218.4 


61-c 


22-c 


H- 


-CH=CH- 


H- 


7 


H- 


H- 


0 


253.6 


62-c 


22-c 


H- 


-CH=CH- 


H- 


6 


H- 


H- 


0 


272.9 
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Comp. 
no. 


Ex. 


R 


Xl=X2 


Y 


P 


R26 


R27 


n 


base/salt 


63^ 


34s: 


H- 


-CHoCH- 


H- 


7 


NH2- 


CH3- 


0 


178.8 


64-c 




H- 


-CH=CH- 


3-CF3.C6H4- 


6 


H- 


CH3- 


0 


>300 (dec.) 


65-c 


2(k: 


H- 


-CH=CH. 


CH3- 


6 


H- 


CH3- 


0 


268.2 


6&C 


20s: 


H- 


-CH=CH- 


H- 


7 


H- 


C6H5- 


0 


293.8 


67-c 


20s: 


H- 


-CH=CH- 


H- 


6 


H- 


C6H5- 


0 


203.1 


68-c 


20s: 


H- 


-CH=CH- 


2F-C6H4- 


6 


H- 


CH3- 


0 


273.5 


69-c 


20s: 


H- 


-CH=CH- 


3F-C6H4- 


6 


H- 


CH3- 


0 


275.0 


70< 


20s; 


H- 


-CH=CH- 


4F-C6H4- 


6 


H- 


CH3- 


0 


271.7 


71-c 


20s: 


H- 


•CH=CH- 


i-C3H7- 


7 


H- 


CH3- 


0 


249.8 


72-c 


33s: 


H- 


-CH=CH- 


H- 


6 


CH3- 


CH3- 


0 


191.0 


73-c 


20s: 


H- 


-CH=CH- 


3CI-C6H4- 


6 


H- 


CH3. 


0 


270.9 


74-c 


33s: 


H- 


-CH=CH- 


H- 


7 


C4H9- 


CH3- 


0 


116.0 


75-c 


33s: 


H- 


-CH=CH- 


C6H5- 


6 


C4H9- 


CH3- 


0 


139.9 


76-c 


33s: 


H- 


-CH=CH- 


C6H3- 


6 


CH3- 


CH3- 


0 


214.5 


77-c 


20s: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


CH3- 


0 


192.5 


78-c 


20s: 


H- 


-CH=CH- 


C3H7- 


6 


H- 


CH3- 


0 


234.0 


19< 


33s: 


H- 


•CH=CH- 


H- 


7 


CH3- 


CH3- 


0 


I28.6/D.5H2O 


iO< 


33-c 


H- 


•CH=CH- 


H- 


6 


C4H9- 


CH3- 


0 


128.4 


81-c 


20s: 


H- 


-CH=CH- 


3C1-C6H4- 


7 


H- 


CH3- 


0 


2OI.9/O.5H2O 


82-c 


20s: 


H- 


-CH=CH- 


CH3- 


7 


H- 


CH3- 


0 


228.8 


83-c 


20s; 


H- 


-CH=CH- 


3F-C6H4- 


7 


H- 


CH3- 


0 


209.9 


84< 


20s: 


H- 


-CH=CH- 


4F-C:6H4- 


7 


H- 


CH3. 


0 


I77.3/O.5H2O 




















(00OH)2 


85-c 


34s: 


H- 


-CH=CH. 


C6H5- 


6 


NH2- 


CH3- 


0 


192.8 


86< 


22s: 


H- 


-CH=CH- 


C6H5- 


6 


H- 


H- 


0 


225.0 


87-c 


20s: 


H- 


-CH=CH- 


H- 


6 


H- 


* 


0 


208.1 


88-c 


20s; 


H- 


-CH=CH- 


H- 


7 


H- 


* 


0 


223.4 


89-c 


20s: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


C6H5- 


0 


209.6 


90-c 


22s: 


H- 


-CH=CH- 


i-C3H7- 


7 


H- 


H- 


0 


246.3 


91-c 


20s: 


H- 


-CH=CH- 


i.C3H7- 


7 


H- 


C6H5- 


0 


281.0 


92-c 


34s: 


H- 


-CH=CH- 


H- 


6 


.NH2- 


CH3- 


0 


220.7 


93-c 


20s; 


H- 


-CH=CH- 


3-pyridinyl 


6 


H- 


CH3- 


0 


237.4A).5H20 



* = -CH(CH3)COOC2H5 
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Comp. 

INO. 


Ex. 

INO. 


R 


-Xl=X2- 


Y 


p 


R26 


R27 


n 


mp-CQ/ 


94< 


22-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


H- 


O 


198.2 


95< 


22-c 


H- 


■CH=CH- 


C6H5- 


7 


H- 


H- 


O 


187.6 


96< 


20^ 


H- 


-CH=CH- 


C6H5- 


6 


H- 


C6H5- 


0 


251.0 


97< 


20< 


H- 


-CH=CH- 


C.C3H5- 


6 


H- 


CH3- 


0 


275.1 


98-c 


20< 


H- 


-CH«CH- 


i-C4H9- 


6 


H- 


CH3- 


0 


205.4 


99-c 


20k: 


H- 


-CH=CH- 


C.C3H5- 


7 


H- 


CH3- 


0 


203.0 


lOCK 


23-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


C3H7- 


0 


259.7 


101-c 


20< 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


i-C4H9. 


0 


197.4 


102<c 


20< 


H- 


-CH=CH- 


i.C3H7- 


7 


H- 


i-C4H9- 


0 


173.5 


103< 


20k: 


H- 


-CH=CH- 


C2H5- 


6 


H- 


CH3- 


0 


211.9 


104-c 


23-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


C2H5- 


0 


203.7 


105-c 


20k: 


H- 


-CH=CH- 


i-C4H9- 


7 


H- 


CH3- 


0 


189.0 


106k: 


20k: 


H- 


.CH=CH- 


i-C3H7- 


7 


H- 


i-C3H7- 


0 


186.7 


107-c 


24k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


-COOC2H5 


0 


229.7 


108-c 


20k: 


H- 


-CH=CH- 


i-C3H7- 


6 


CH3- 


CH3. 


0 


132.6/O.5H2O 


109k; 


20k: 


H- 


-CH=CH- 


C2H5- 


7 


H- 


CH3- 


0 


197.4 


110< 


20k: 


H- 


-CH=CH- 


C4H9- 


6 


H- 


CH3. 


0 


201.6 


111^ 


20* 


H- 


-CH=CH- 


4-CI-C6H4- 


6 


H- 


CH3- 


0 


228.7 


112-c 


20k: 


H- 


-CH=CH- 


4-Cl-C^- 


7 


H- 


CH3. 


0 


160.8 


113-c 


20k: 


H- 


-CH=CH- 


4-CH3O-C6H4- 


6 


H- 


CH3- 


0 


199.7 


114-c 


23-c 


H- 


-CH=CH- 


C6H5- 


6 


H- 


C2H5- 


0 


280.0 


115-c 


23k: 


H- 


-CH=CH- 


C6H5- 


7 


H- 


C2H5- 


0 


211.2 


116-c 


24-c 


H- 


-CH=CH- 


i-C3H7- 


7 


H- 


-COOC2H5 


0 


184.8 


117-c 


20k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


i.C3H7- 


0 


187.4 


118-c 


22k: 


H- 


-CH=CH- 


i-C4H9- 


7 


H- 


H- 


0 


203.6 


119-c 


20k; 


H- 


-CH=CH- 


4-CH3-C6H4- 


7 


H- 


CH3- 


0 


150.4 


120-c 


20k: 


H- 


-CH=CH- 


4-CH3-C6H4- 


6 


H- 


CH3- 


0 


222.5 


121-c 


20-c 


H- 


-CH=CH- 


C4H9- 


7 


H- 


CH3- 


0 


143.1 


122-c 


22k: 


H- 


-CH=CH- 


2-thienyl 


7 


H- 


H- 


0 


223.1 


123-c 


20k; 


H 


• -CHsCH- 


2-thienyl 


6 


H- 


CH3- 


0 


254.5 


124-c 


20k; 


H 


. .CH=CH- 


4-CH3O-C6H4- 


7 


H- 


CH3- 


0 


203.5 


125-c 


20k: 


H 


• -CH=N. 


i-C3H7- 


7 


H- 


CH3- 


0 


204.8 


126< 


20k; 


H 


• -CH=CH 


• C.C6H11- 


6 


H- 


CH3- 


0 


174.8 
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Comp 


Ex. 


R 


-X1=X2- 


Y 


P 


R26 


R27 


n 


base/salt 


127-c 


20k: 


H- 


-CH=CH- 


C.C3H5- 


6 


H- 


C6H5- 


0 


>300 


12S< 


20k: 


H- 


-CH=CH- 


2-thienyl 


7 


H- 


CH3- 


O 


229.6 


129-c 


35k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


HOOC- 


0 


237.5 


130<: 


22k: 


H- 


-CH=CH- 


C.C3H5- 


7 


H- 


H- 


0 


234.6 


131-c 


22-c 


H- 


-CH=CH- 


C3H7- 


7 


H- 


H- 


0 


168.5 


132-c 


20-c 


H- 


-CH-CH- 


CH3- 


6 


H- 


C6H5- 


0 


>300 


133-c 


22k: 


H- 


-CH=CH- 


C.C3H5- 


6 


H- 


H- 


0 


224.2 


134^ 


20k: 


H- 


-CH=CH- 


C.C5H9- 


6 


H- 


C6H5- 


0 


127.9 


135< 


20k: 


H- 


-CH=CH- 


C.C6H11- 


6 


H- 


C6H5- 


0 


193.4 


13<k: 


22k: 


H- 


-CH=CH- 


CH3- 


7 


H- 


H- 


0 


252.4 


137-c 


20k: 


H- 


-CH=CH- 


C2H5- 


6 


H- 


C6H5- 


0 


>300 


138-c 


22k: 


H- 


-CH=CH- 


C3H7- 


6 


H- 


H- 


0 


161.9 


139k: 


22-c 


H- 


-CH=CH- 




7 


H- 


H- 


0 


278.9 


140^ 


23k: 


H- 


-CH=CH- 


i-C3H7- 


7 


H- 


C3H7- 


0 


176.0 


141-c 


20k: 


H- 


-CH=CH- 


i-C4H9- 


6 


H- 


C6H5- 


0 


245.0 


142-c 


22k; 


H- 


-CH=CH- 


C2H5- 


7 


H- 


H- 


0 


201.3 


143< 


22k: 


H- 


-CH=CH- 


C.C5H9- 


7 


H- 


H- 


0 


>300 


144k: 


22k: 


H- 


-CH=CH- 


C4H9- 


7 


H- 


H- 


0 


170.0 


145-c 


20k: 


H- 


-CH=CH- 


C4H9- 


7 


H- 


C6H5- 


0 


198.4 


146k: 


20k: 


H- 


-CH-CH- 


C.C5H9- 


6 


H- 


CH3- 


0 


221.1 


147-c 


20k: 


H- 


-CH=CH- 


C3H7- 


6 


H- 


C6H5- 


0 


249.4 


148-c 


22k: 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


H- 


0 


209.2 


149< 


20k; 


H- 


.CH=N- 


i-C3H7- 


6 


H- 


CH3- 


0 


211.0 


15(k: 


20k: 


H- 


-CH=CH- 


C2H5- 


7 


H- 


C6H5- 


0 


272.2 


151-c 


26k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


H- 


I 


208.7 


152-c 


25k: 


H- 


-CH=CH- 


CH3- 


6 


H- 


C6H3-Ca 


1 


260.4 


153-c 


25k: 


H- 


-CH=CH- 


H- 


6 


H- 


C6H5-CO- 




250.4 


154-c 


25k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


QsHs-CO- 


[ 


2IO.O/H2O 


155-c 


28k: 


H- 


•CH=CH- 


i-C3H7- 


6 


H- 


4C1-C6H4- 




181.3 


156-c 


28k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


4F-C6H4- 




205.3 


157-c 


30k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


4F-C6H4- 


0 


240.8 


158-c 


28k: 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


C6H5- 


I 




159-c 


30k: 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


C6H5- 


0 


249.4 
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Comp. 
No. 


hx. 
No. 


K 


VI— .vO- 


Y 


> 




Ol7 

R*' 


n 


base/salt 


loO-c 


3(H: 


H- 


-CH=CH- 


I-C3H7- 


0 


H- 


4C1-C6rl4- 


0 




161-c 


28-c 


H- 


-CH=CH- 


C4H9- 


6 


H- 


C6H5- 


1 


240,5 


162-c 


30-c 


H- 


-CH=CH- 


C4H9- 


6 


H- 


C6H5- 


0 


192.4 


163-c 


30-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


C6H5-CO- 


0 


161.5A).5H20 


164-c 


28-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3CI-C6H4- 


1 


177.4 


165-c 


30-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3CI-C6H4- 


0 


179.7/H20 


166-c 


28-c 


H- 


-CH«CH- 




6 


H- 


3F-C6H4- 


1 


212.9 


167-c 


30-c 


H- 


-CHsCH- 


i-CsH?- 


6 


H- 


3F-C6H4- 


0 


255.6 


168-c 


30-c 


H- 


-CH=CH- 


H- 


6 


H- 


C6H5-CX)- 


0 


268.9 


169-c 


30-c 


H- 


-CH=CH- 


CH3- 


6 


H- 


C6H5-CO- 


0 


192.8 


170-c 


28-c 


H- 


-CH=CH- 


4a-C6H4- 


6 


H- 


C6H5- 


1 


186.2 


171-c 


26< 


H- 


-CH=CH- 


H- 


6 


H- 


H* 


1 




172-c 


30-c 


H- 


-CH»CH- 


4a-c:^- 


6 


H- 




0 


166.3a).5H2Q 


173-c 


20< 


H- 


-CH=CH- 


4-iC3H7-C6H4- 


6 


H- 


CH3- 


0 


237.6 


174-c 


20-c 


H- 


-CH=CH- 


4-iC3H7-C6H4- 


7 


H- 


CH3- 


0 


210.4 


175-c 


26-c 


H- 


-CH=CH- 


3CI-C6H4- 


6 


H- 


H- 


1 


- 


176-c 


31-c 


H- 


-CH=CH- 


3CI-C6H4- 


6 


H- 


H- 


0 


253.0 


177-c 


21-c 


H- 


-CH=CH- 


3CI-C6H4- 


7 


H- 


i-C4H9- 


0 


215.2 


178-c 


21< 


H- 


-CH=CH- 


3a-C6H4- 


6 


H- 


i-C4H9. 


0 


209.7 


179-c 


23-c 


H- 


.CH=CH- 


3a-C6H4- 


7 


H- 


C3H7- 


0 


187.5 


180< 


23-c 


H- 


-CH=CH. 


3a-C6H4- 


6 


H- 


C3H7- 


0 


204.1 


181-c 


21-c 


H- 


-CH=CH- 


3C1-C6H4- 


6 


H- 


i-C3H7- 


0 


188.8 


182-c 


26-c 


H- 


-CH=CH- 


cCeHii- 


6 


H- 


H- 


1 


* 


183-c 


31-c 


H- 


-CH=CH- 


c.QHn- 


6 


H- 


H- 


0 


275.7 


184-c 


26-c 


H- 


-CH=CH- 


4-CI-C6H4- 


6 


H- 


H- 


1 




18S-C 


31-c 


H- 


-CH=CH- 


4-CI-C6H4- 


6 


H- 


H- 


0 


1 At\ ^ 

149.2 


186-c 


26-c 


H- 


-CH=CH- 


c.CsHq- 


6 


H- 


H- 


1 




187-c 


31-c 


H- 


-CH=CH- 


C.C5H9- 


6 


H- 


H- 


0 


229.5 


Ibo-c 


TO A 

2a-c 


H- 


-CH=CH- 


3-CI-C6H4* 


0 


n- 


C6M5- 


1 
i 




189-c 


Ifx 


H- 


-CH=CH- 


CH3- 


6 


H- 


H- 


1 




190-c 


31-C 


H- 


-CH=CH- 


CH3- 


6 


H- 


H- 


0 


263.8 


191-c 


23-c 


H- 


-CH=CH- 


4CI-C6H4- 


6 


H- 


C3H7- 


0 


216.S 


192-c 


23-c 


H- 


-CH=CH- 


4a-C6H4- 


7 


H- 


C3H7- 


0 


222.0 
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Comp. 
No. 


Ex. 
No. 


R 


-X»=X2- 


Y 


P 


R26 


R27 


n 


mp.T 
base/salt 


193-c 


21-c 


H- 


-CH=CH- 


4a-C6H4- 


6 


H- 


-CH2-CH(CH3)2 


0 


200.3 


194-c 


21-c 


H- 


-CH=CH- 


4CI-C6H4- 


7 


H- 


-CH2-CH(CH3)2 


0 


203.9 


195-c 


21-c 


H- 


-CH=CH- 


4C1-C6H4- 


6 


H- 


i-C3H7- 


0 


200.9 


196-c 


30< 


H- 


-CH=CH- 


3CI-C6H4- 


6 


H- 


C6H5- 


0 


245.5 


197-c 


26< 


H- 


-CH=CH- 


C2H5- 


6 


H- 


H- 


1 


- 


198-c 


31-c 


H- 


-CH=CH- 


C2H5- 


6 


H- 


H- 


0 


200.6 


199-c 


25-c 


H- 


-CH«CH- 


C6H5- 


6 


H- 


C6H5-CX)- 


1 


I86.5/O.5H2O 


200^: 


26-c 


H- 


-CH=CH- 


4F-C6H4- 


6 


H- 


H- 


1 


_ 


201-c 


31-c 


H- 


-CH-CH- 


4F-C6H4- 


6 


H- 


H- 


0 


259.5 


202-c 


26-c 


H- 


-CH«CH- 


2F-C6H4- 


6 


H- 


H- 


1 




203-c 


31-c 


H- 


-CH=CH- 


2F-C6H4- 


6 


H- 


H- 


0 


220.3 


204-c 


26< 


H- 


-CH=CH. 


3F-C6H4- 


6 


H- 


H- 


1 


_ 


205-c 


31-c 


H- 


-CHaCH- 


3F-C6H4- 


6 


H- 


H- 


0 


135.4/O.5H2O 


206< 


34-c 


H- 


-CH=CH- 


i-C3H7- 


6 


NH2- 


CH3- 


0 




207-c 


28-c 


H- 


-CH=N- 


C6H5- 


6 


H- 


C6H5- 


1 




208-c 


3(V< 


H- 


-CH=N- 


QiHs- 


6 


H- 


C6H5- 


0 


259.3 


209-c 


28-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2CH3-C6H4- 


1 


- 


210-c 


30-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2CH3-C6H4- 


0 


154.2/O.5H2O 


211-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3-OCH3-C6H4- 


1 


- 


212-c 


3(k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3-OCH3-C6H4- 


0 


225.0 


213-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2F-C6H4- 


1 




214-c 


30< 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2F-QiH4- 


0 


230.1 


215-c 


27-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


4F.C6H4- 


1 


- •* 


216< 


30k: 


H- 


-CH=N. 


i-C3H7- 


6 


H- 


4F-C6H4- 


0 


268.0 


217-c 


28-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


4-CH3-C6H4- 


1 


- 


218-c 


30< 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


4-CH3-C6H4- 


0 


221.9 


219-c 


27-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


3F-C6H4- 


1 




220-c 


30< 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


3F-C6H4- 


0 


202.3 


221-c 


27-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


4a-C6H4- 


1 




222-c 


30< 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


4CI-C6H4- 


0 


274.6 


223-c 


27-c 


CH3- 


-CH=CH- 


i-C3H7- 


6 


H- 


C6H5- 


1 




224< 


30< 


CH3- 


-CH=CH- 


i-C3H7- 


6 


H- 


C6H5- 


0 


252.5 


225-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


4.Br-C6H4- 


1 
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Comp 


Ex. 


R 


-Xl=X2- 


Y 


p 


R26 


R27 


n 




No. 


No. 
















iMuse/salt 


226< 


30< 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


4-Br-C6H4- 


0 


226.0 


227-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3.4-F2-C6H3- 


1 


- 


228< 


3(k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3.4-F2-C6H3- 


0 


218.0 


229-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3CH3-C6H4- 


1 


- 


230-c 


30k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3CH3-C6H4. 


0 


230.4 


231-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


4-OCH3-C6H4- 


1 


- 


232-c 


30k; 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


4-OCH3.C6H4- 


0 


I57.8/H2O 


233-c 


27-c 


H- 


-CH=CH- 


3,4Cl2-C6H3- 


6 


H- 


C6H5- 


I 


- 


234< 


30k: 


H- 


-CH=CH- 


3.4a2-C6H3- 


6 


H- 


C6H5- 


0 


262.5 


235-c 


27k: 


H- 


■CH=CH- 


i-C3H7- 


6 


H- 


3.4(OCM3)2-C6H3- 


I 


- 


236< 


32k; 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3.4(OCH3)2-C6H3- 


0 


242.6 


237-c 


27k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2.4CI2-C6H3- 


1 


- 


238-c 


32k; 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2.4CI2-C6H3- 


0 


178.0 


239-c 


27k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2-naphthalenyl- 


I 


- 


7A0-C 


32k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2-nairiithalenyl- 


0 


274.9 


241-c 


27k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3.4.5(OCH3)3-C6H2- 


1 


- 


242-c 


32-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3.4.5(OCH3)3-C6H2- 


0 


266.6 


243-c 


27< 


H- 


-CH=N- 




6 


H- 


3-thienyl- 


I 


- 


244< 


32k; 


H- 


.CH=N- 


i-C3H7- 


6 


H- 


3-Aienyl- 


0 


269.9 


245-c 


27k: 


H- 


-CH=CH- 


i-C3H7. 


6 


H- 


2-thienyl- 


I 


- 


246-c 


32k; 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2-thienyl- 


0 


276.0 


247-c 


27k; 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2-OCH3-C6H4- 


1 


- 


248-c 


32k: 


H- 


-CH»CH- 


i-C3H7- 


6 


H- 


2-OCH3-C6H4- 


0 


169.8 


249-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


1-naphthalenyl- 


1 


- 


250< 


32k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


I-naphthalenyl- 


0 


183.5 


251-c 


27k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


4-OC2H5-C6H4- 


1 




252-c 


32k; 


H- 


•CH=CH- 


i-C3H7- 


6 


H- 


4-OC2H5-C6H4- 


0 


129.5 


253-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2-a-C6H4- 


1 




254«c 


32k; 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2-a-C6H4- 


0 


172.5 


255k; 


27k; 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3-OH-C6H4- 


1 




256^ 


32k: 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3-OH-C6H4- 


0 


252.6 


257-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3-Br-C6H4- 


1 


157.8/5H2O 


258-c 


32k: 


H- 


-CH=CH- 


i.C3H7- 


6 


H- 


3-Br-C6H4- 


0 
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Comp. 
No. 


Ex. 
No. 


r\ 

K 




Y 


P 


R2o 


R27 


n 


mp.**C 
base/salt 


259-c 


20^ 


H- 


-CH=N- 


i-C3H7- 


7 


H- 


3-pyridinyl- 


0 


298.7 




23-c 


H- 


.CH=N- 


i-C3H7- 


7 


H- 


C3H7- 


0 


188.5 


261-c 


27-c 


H- 


-CH-CH- 


i-C3H7- 


6 


H- 


3-thicnyl- 


1 


• 


262-c 


32-c 


H- 


-CH-CH- 


i-C3H7- 


6 


H- 


3-thienyl- 


0 


273.1 


263-c 


23-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


C3H7- 


0 


187.3 


264-c 


23-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


C2H5- 


0 


194.8 


265k: 


27-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


2-ihicnyl- 


1 


- 


266-c 


32-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


2<thienyl- 


0 


>300 (dec.) 


267< 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


2a-6F-C6H3- 


1 


- 


268-c 


32-c 


H- 


-CH-CH- 


i-C3H7- 


6 


H- 


2a.6F.C6H3- 


0 


165.4 


269-c 


27-c 


H- 


-CH»CH- 


i-C3H7- 


6 


H- 


3Br.40H-C6H3- 


1 


- 


270-c 


32-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3Br.40H-C6H3- 


0 


241.4 


271-c 


20< 


H- 


•CH=CH- 


i-C3H7- 


7 


H- 


3-pyridinyl- 


0 


294.2 


272-c 


27-c 


H- 


.CH=N- 


C2H5- 


6 


H- 


C6H5- 


1 


- 


273-c 


32-c 


H- 


-CH=N- 


C2H5- 


6 


H- 


C6H5- 


0 


272.0 


274-c 


27-c 


H- 


.CH=N- 


i-C4H9- 


6 


H- 


C6H5- 


1 


- 


275-c 


32-c 


H- 


-CH-N. 


i-C4H9- 


6 


H- 


C6H5- 


0 


220.1 


216-c 


27-c 


H- 


-N-CH- 


i-C3H7- 


6 


H- 


4F.C6H4. 


1 


• 


277-c 


32-c 


H- 


-N=CH- 


i-C3H7- 


6 


H- 


4F-C6H4- 


0 


250.0 


278-c 


27.C 


H- 


-CH=N- 


C4H9- 


6 


H- 


3F-C6H4- 


1 


- 


279-c 


32-c 


H- 


-CH=N- 


C4H9- 


6 


H- 


3F-C6H4- 


0 


132.9 


280< 


23-c 


H- 


-CH=N- 


i-C3H7- 


7 


H- 


C2H5- 


0 


163.9/0.5H2O 


281-c 


27-c 


H- 


-CH=CH- 


i-C3H7- 


6 


H- 


3a-40H-C6H3- 


1 


- 


282-c 


32-c 


H- 


-CH»CH- 


i-C3H7- 


6 


H- 


3a-40H-C6H3- 


0 


237.0 


283-c 


20< 


H- 


-CH=N. 


i-C3H7- 


6 


H- 


3-pyridinyl- 


0 


236.3 


284-c 


27-c 


H- 


-N=CH- 


i-C3H7- 


6 


H- 


C6H5- 


1 


- 


285-c 


32-c 


H- 


-N=CH- 


i-C3H7- 


6 


H- 


C6H5- 


0 


210.2 


286-c 


27-c 


H- 


-CH=N- 


C3H7- 


6 


H- 


2-CH3-C6H4- 


1 




287-c 


32-c 


H- 


-CH=N- 


C3H7- 


6 


H- 


2-CH3-C6H4- 


0 


230.8 


288-c 


27-c 


H- 


-N=CH- 


i-C3H7- 


6 


H- 


3CI-C6H4- 


I 




289-c 


32-c 


H- 


•N»CH- 


i-C3H7- 


6 


H- 


3CI-C6H4- 


0 


176.7 


290^ 


27-c 


H- 


-CH=N- 


i-C4H9- 


6 


H- 


2CH3-C6H4- 


1 




291-c 


32-c 


H- 


-CH=N- 


i-C4H9- 


6 


H- 


2CH3-C6H4. 


0 


168.3 
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No. 


Ex. 
No. 


R 


-Xl=sX2- 


Y 


if 


R26 


R27 


n 


rap. "^C 


292-c 


27-c 


H- 


-CH=N- 


C2H5- 


6 


H- 


2CH3-C6H4- 


1 




293-c 


32-c 


H- 


-CH=N- 


^ TV 

C2H5- 


6 


H- 


2CH3-C5H4- 


0 


187.0 


294-c 


27-c 


H- 


-CH=N- 


I-C3H7- 


6 


H- 


3a-C6H4- 


1 




295-c 


32-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


3O-C6H4- 


0 


183.6 


296< 


27-c 


H- 


-N=CH- 


i-CjHT- 


6 


H- 


3F-C6H4- 


1 




297< 


32-c 


H- 


-N=CH- 


i-C3H7- 


6 


H- 


3F-C6H4- 


0 


213.2 


298-c 


27-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


2F-C6H4- 


1 




299-c 


32-c 


H- 


-CH=N- 


i-C3H7- 


6 


H- 


2F-C6H4- 


0 


12S.8 


300-c 


27-c 


H- 


-CH=N- 


C4H9- 


6 


H- 


C6H5- 


1 




301-c 


32-c 


H- 


-CH=N- 


C4H9- 


6 


H* 


C6H5- 


0 


183.3 


302-c 


27-c 


H- 


-CH=N- 


C4H9- 


6 


H- 


2-CH3-C6H4- 


1 




303-c 


32-c 


H- 


-CH=N- 


C4H9- 


6 


H- 


2-CH3-C6H4- 


0 


176.4 


304-c 


27-c 


H- 


-CH=N- 


C3H7- 


6 


H- 


3F-C6H4- 


1 


— 


305-c 


32.C 


H- 


-CH=N. 


C3H7- 


6 


H- 


3F-C6H4- 


1 


210.5 


306-c 


27-c 


H- 


-CH=N- 


C3H7- 


6 


H- 


C6H5- 


1 




307-c 


32-c 


H- 


-CH=N- 


C3H7- 


6 


H- 


C6H5- 


0 


206.3 


308-c 


27.C 


H- 


-CH=CH- 


C2H5- 


6 


H- 


2-CH3-C6H4- 


1 




309-c 


32< 


H- 


.CH=CH- 


C2H5- 


6 


H- 


2-CH3-C6H4- 


0 


202.2 


310-c 




H- 


-NrrCH- 


i-C3H7- 


6 


H- 


CH3- 


0 




311-c 




H- 


-CH=CH- 


IH-imidazolyl 


6 


H- 


CH3- 


0 




312^ 




H- 


-CH=CH- 


i-C3H7- 


6 


C6H5.CH2- 


CH3- 


0 




313-c 




H- 


-CH=CH- 


3CI-C6H4- 


7 


H- 


i-C3H7- 


0 




314-c 




H- 


-CH«CH- 


i-C3H7- 


7 


H- 


C2H5- 


0 





Table in-c 
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Comp. 
No. 


Ex. 
No. 


R 




\r 
I 


P 






base /salt 


315-c 


29-c 


H- 


CH=CH 


H- 


6 


H- 


H- 


>300 


316k: 




H- 


CH=CH 


C6H5- 


6 


CH3- 


CH3- 




317-c 




H- 


CH=CH 


i-C3H7- 


6 


CH3- 


CH3- 





C-c) Pharmacological Examples 

The useful pharmacological properties of the compounds of the present invention can for example be 
demonstrated by the following experiment. 

Example 39-c 

20 

Metabolism of exogenous alHrans-retinoic acid 

Male Wistar rats weighing 200-210 g were orally treated with vehicle (PEG 200) or with 40 mg/kg of a 
compound of formula (l-c). One hour later, the animals were anesthetized with ether and injected 

25 intrajugularly with 0.50 ml saline solution containing 20 u.g of all-trans-retinoic acid. Two hours after this 
injection, rats were killed by decapitation and blood was collected on heparin. Blood samples were 
centrifuged (1000 g, 15 min) and plasma was recovered to determine the quantity of plasmatic all-trans- 
retinoic acid. The samples were analyzed by means of HPLC with UV-detection at 350 nm. Quatification 
was achieved by peak area integration and external standardization. Under the conditions used, plasma 

30 concentrations of the retinoic acid in vehicle-pretreated animals were not detectable (<0.5 ng/ml), whereas 
compound nos. 5-c, 9-c, 11-c. 12-c, 13-c, 15-c, 16-c, 18-c, 57-c, 68-c, 69-c, 70-c, 86-c, 89-c, 94-c, 97-c, 
103-c. 123-c. 132-c, 133-c. 134-c. 141-c, 146-c. 147-c. 148-c, 149-c. 151-c, 157-c. 161-c. 181-c. 183-c, 187- 
c. 198-c. 201 -c, 210-c. 262-c. 263-c. 264-c. 295-c and 299-c enhanced the recovery of all-trans-retinoic acid 
from the plasma to a least 10 ng/ml after dosing with 40 mg/kg. The following compounds even enhanced 

35 the recovery of all trans-retinoic acid from the plasma to at least 20 ng/ml after dosing with 40 mg/kg : 
compound nos. 12-c, 70-c, 77-c, 86-c. 138-c and 146-c. 

Example 40-c 

40 Metabolism of endogenous all-trans-retlnoic acid 

Male Wistar rats weighing 200-210 g were orally treated with vehicle (PEG 200) or with 40 mg/kg of a 
compound of formula (l-c). Two hours after drug administration, the rats were killed by decapitation and 
blood was collected on heparin. Blood samples were centrifuged (1000 g, 15 min) and plasma was 

45 recovered to determine the quantity of plasmatic all-trans-retinoic acid. The samples were analyzed by 
means of HPLC with UV-detection at 350 nm. Quatification was achieved by peak area integration and 
external standardization. Under the conditions used, plasma concentrations of the retinoic acid in vehicle- 
pretreated animals were not detectable (<0.5 ng/ml), whereas compound nos. 5-c, 77-c, 94-c, 127-c. 151-c. 
170-c, 183-C, 187-c, 190-c, 197-c. 201 -c, 205-c. 208-c, 210-c. 212-c. 216-c. 218-c, 232-c. 246-c, 259-c, 260- 

50 c. 262-c, 263-c, 264-c. 266-c. 271 -c. 273-c. 275-c. 277-c, 279-c. 280-c, 285-c. 287-c, 289-c, 291 -c, 293-c, 
295-c, 299-c, 301 -c, 307-c and 309-c enhanced the recovery of all-trans-retinoic acid from the plasma to a 
least 1 ng/ml. 

D) Composition Examples 

55 

The following formulations exemplify typical pharmaceutical compositions In dosage unit form suitable 
for systemic administra-tion to animal and human subjects in accordance with the present invention. "Active 
ingredient" (A.I.) as used throughout these examples relates to a compound of formula (I), a N-oxide form, a 
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pharmaceutically acceptable acid addition salt or a stereochemicatly Isomeric form thereof. 
Example 41 : ORAL DROPS 

5 500 g of the A.I. was dissolved in 0.5 I of 2-hydroxypropanoic acid and 1 .5 I of the polyethylene glycol 
at 60-80 • C. After cooling to 30--40 * C there were added 35 I of polyethylene glycol and the mixture was 
stirred well. Then there was added a solution of 1750 g of sodium saccharin In 2.5 I of purified water and 
while stirring there were added 2.5 I of cocoa flavor and polyethylene glycol q.s. to a volume of 50 I, 
providing an oral drop solution comprising 0.01 g of the A.I. per ml. The resulting solution was filled into 

10 suitable containers. 

Example 42 : ORAL SOLUTION 

9 g of methyl 4-hydroxybenzoate and 1 part of propyl 4-hydroxybenzoate were dissolved in 4 I of 
75 boiling purified water. In 3 I of this solution were dissolved first 10 g of 2,3-dihydroxybutanedioic acid and 
thereafter 20 g of the A.I. The latter solution was combined with the remaining part of the former solution 
and 12 I 1 ,2,3-propanetriol and 3 I of sorbitol 70% solution were added thereto. 40 g of sodium saccharin 
were dissolved in 0.5 I of water and 2 ml of raspberry and 2 ml of gooseberry essence were added. The 
latter solution was combined with the former, water was added q.s. to a volume of 20 I providing an oral 
20 solution comprising 0.005 g of the A.l. per teaspoonful (5 ml). The resulting solution was filled in suitable 
containers. 

Example 43: CAPSULES 

25 20 g of the A.I., 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal silicon dioxide, and 
1 .2 g magnesium stearate were vigorously stirred together. The resulting mixture was subsequently filled 
into 1000 suitable hardened gelatin capsules, each comprising 0.02 g of the A.I. 

Example 44 : FILM-COATED TABLETS 

30 

Preparation of tablet core 

A mixture of 100 g of the A.I., 570 g lactose and 200 g starch was mixed well and thereafter humidified 
with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinylpyrrolidone (Kollidon-K 90 ®) In about 200 
35 ml of water. The wet powder mixture was sieved, dried and sieved again. Then there was added 100 g 
microcrystalllne cellulose (Avicel ®) and 15 g hydrogenated vegetable oil (Sterotex ®). The whole was 
mixed well and compressed into tablets, giving 10.000 tablets, each comprising 0.01 g of the active 
ingredient. 

40 Coating 

To a solution of 10 g methyl cellulose (Methocel 60 HG ®) in 75 ml of denaturated ethanol there was 
added a solution of 5 g of ethyl cellulose (Ethocel 22 cps ®) in 150 ml of dichloromethane. Then there were 
added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol was molten and 
46 dissolved in 75 ml of dichloromethane. The latter solution was added to the former and then there were 
added 2.5 g of magnesium octadecanoate. 5 g of polyvinylpyrrolidone and 30 ml of concentrated color 
suspension (Opaspray K-1*2109 ®) and the whole was homogenated. The tablet cores were coated with the 
thus obtained mixture in a coating apparatus. 

50 Example 45 : INJECTABLE SOLUTION 

1.8 g methyl 4-hydroxyben2oate and 0.2 g propyl 4-hydroxybenzoate were dissolved in about 0.5 I of 
boiling water for injection. After cooling to about 50 'C there were added while stirring 4 g lactic acid, 0.05 g 
propylene glycol and 4 g of the A.L The solution was cooled to room temperature and supplemented with 
55 water for injection q.s. ad 1 I volume, giving a solution of 0.004 g A.I. per ml. The solution was sterilized by 
filtration (U.S.P. XVII p. 811) and filled in sterile containers. 
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Example 46 : SUPPOSITORIES 

3 g A.I. was dissolved in a solution of 3 g 2.3-dihydroxy-butanedioic acid in 25 ml polyethylene glycol 
400. 12 Q surfactant (SPAN ®) and triglycerides (Witepsol 555 ®) q.s. ad 300 g were molten together. The 
5 latter mixture was mixed well with the former solution. The thus obtained mixture was poured into moulds at 
a temperature of 37-38 'C to form 100 suppositories each containing 0.03 g of the active ingredient. 

Example 47 : 2% cream 

10 75 mg Stearyl alcohol, 2 mg cetyl alcohol, 20 mg sorbitan monostearate and 10 mg isopropyl myristate 
are introduced into a doublewall jacketed vessel and heated until the mixture has completely molten. This 
mixture is added to a separately prepared mixture of purified water, 200 mg propylene glycol and 15 mg 
polysorbate 60 having a temperature of 70 to 75 'C while using a homogenizer for liquids. The resulting 
emulsion is allowed to cool to below 25 while continuously mixing. A solution of 20 mg A.I.. 1 mg 

75 polysorbate 80 and purified water and a solution of 2 mg sodium sulfite anhydrous in purified water are next 
added to the emulsion while continuously mixing. The cream, 1 g of the A.I. is homogenized and filled into 
suitable tubes. 

Example 48 : 2% topical gel 

20 

To a solution of 200 mg ydroxypropyl /3-cyclodextrine in purified water is added 20 mg of A.I. while 
stirring. Hydrochloric acid is added until complete solution and then sodium hydroxide is added until pH 6.0. 
This solution is added to a dispersion of 10 mg carrageenan PJ in 50 mg propylene glycol while mixing. 
While mixing slowly the mixture is heated to 50 and allowed to cool to about 35 'C whereupon the 50 
as mg ethyl alcohol 95% (v/v) is added. The rest of the purified water q.s. ad 1 g is added and the mixture is 
mixed to homogenous. 

Example 49 : 2% topical cream 

30 To a solution of 200 mg hydroxypropyl i3-cyclodextrine in purified water is added 20 mg of A.I. while 
stirring. Hydrochloric acid Is added until complete solution and next sodium hydroxide ts added until pH 6.0. 
While stirring, 50 mg glycerol and 35 mg polysorbate 60 are added and the mixture is heated to 70 • C. The 
resulting mixture is added to a mixture of 100 mg mineral oil, 20 mg stearyl alcohol, 20 mg cetyl alcohol, 20 
mg glycerol monostearate and 15 mg sorbate 60 having a temperature of 70*C while mixing slowly. After 

35 cooling down to below 25*0, the rest of the purified water q.s. ad 1 g is added and the mixture is mixed to 
homogenous. 

Example 50 : 2% liposome formulation 

40 A mixture of 2 g A.I. mlcrofine. 20 g phosphatidyl choline, 5 g cholesterol and 10 g ethyl alcohol is 
stirred and heated at 55-60 * C until complete solution and is added to a solution of 0.2 g methyl paraben. 
0.02 g propyl paraben, 0.15 g disodium edetate and 0.3 g sodium chloride in purified water while 
homogenizing. 0.15 g Hydroxy propylmethylcellulose in purified water ad 100 g is added and the mixing is 
continued until swelling is complete. 

45 

Example 51 : 2% liposome formulation 

A mixture of 10 g phosphatidyl choline and 1 g cholesterol in 7.5 g ethyl alcohol is stirred and heated at 
40*0 until complete solution. 2 g A.I. microfine is dissolved in purified water by mixing while heating at 
50 40*0. The alcoholic solution is added slowly to the aqueous solution while homogenizing during 10 
minutes. 1.5 g Hydroxypropylmethylcellulose in purified water is added while mixing until swelling is 
complete. The resulting solution is adjusted to pH 5.0 with sodium hydroxide 1 N and diluted with the rest 
of the purified water ad 100 g 

55 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. A chemical compound having the formula 



R 




0) 



a pharmaceutical acceptable acid addition salt thereof or a stereochemically isomeric form thereof, 
wherein 

-X^ =X^- is a bivalent radical having the formula 
-CH = CH- (x). 
-CH = IM- (y).or 
-N = CH- (z); 



R is hydrogen or Ci-ealkyI; 

Y is hydrogen, Ci-ioalkyl, Ca-zcycloalkyl, Ar\ Ar^-Ci-ealkyl, C2-6alkenyl or Ca-salkynyl; 
Z is a radical of formula 




(a-1) (ar2) (a.?) (a4) 



wherein 

R\ and R^° each independently are hydrogen, Ci-6alkyl or Ar^-Ci -6 alkyi; 
R2, R5, R8 and R^^ each independently are hydrogen, Ci-6a!kyl or Ar^; 
R3, R^ and R^^ each Independently are hydrogen or Ci-6alkyl: 

R^ and R^ each independently are hydrogen, Ci -6 alky I, Ci-ealkyloxy, halo, amino, or mono or di- 
(Ci -ealkyl)amino: or 

Z is a radical of formula 
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(b-1) 




r20 




(M) 



(b-5) 



(b-6) 



wherein 

and each independently are hydrogen, halo, Ci-ealkyI, trifluoromethyl, Ci-ealkyloxy. 
Ar2, Ar^-Ci-salkyl, amino, or mono- or di(Ci-6alkyl)amino: 

R^*, and R^i each independently are hydrogen, Ct-salkyI, Ar^ or Ar^-Ci -e alkyi; 
R^5. R^8 and each independently are hydrogen. Ci-salkyI or Ar^-Ci-ealkyl; 
R^3 Is hydrogen or Ci -ealkyi; 

R23 is hydrogen. Ci-salkyI, Ar^-Ci-salkyl. amino or mono(Ci-.6alkyl)amlno; 

X3 is 0 or S; or 

Z Is a radical of formula 



R2* is hydrogen, halo, Ci-ealkyl. Ci-6alkyloxy. amino, mono- or dl(Ci-6alkyl)amino, Ar^ or 
imidazolyl; 

R25 is hydrogen, Ci-ealkyI or Ar^; 

and R^ each independently are hydrogen, Ci-ealkyI, Ar^-Ci-ealkyl, amino or mono- 
(Ci-6alkyl)amino; 

R27 and R^^ each independently are hydrogen, Ci-ealkyl. Ar\ Ci -salkylcarbonyl, Ar^-carbonyl, 
Ci-ealkyloxycarbonyl, carboxyl, Ci -6alkytoxycarbonyl-Ci-ialkyl. aminocarbonyl or cyano; 
R28, R29, R32, R33 gp^j R3* ©ach independently are hydrogen, Ct-ealkyI or Ar^-Ci-ealkyl; 
n Is 0 or 1 ; and 

Ar^ is phenyl, substituted phenyl, naphthalenyl, pyridinyl, imidazolyl. triazolyl. thienyl, furanyl or 
thiazolyl and Ar^ is phenyl or substituted phenyl; said substituted phenyl in Ar' or Ar^ being phenyl 
substituted with 1, 2 or 3 substituents each independently selected from halo, hydroxy, trifluoromethyl. 
Ci-salkyI, Ci -ealkyloxy, cyano. amino, mono- and di(Ci-6alkyl)amino, nitro, carboxyl, formyl and 
Ci -6 alky loxycarbonyl. 




wherein 
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2. A compound according to claim 1 wherein R is hydrogen or Ci-4alkyl; Y is hydrogen, Ci-eallcyl, C3-7 
cycloall<yl, phenyl, substituted phenyl, pyridinyl, imidazolyl or thienyl; and Z is a radical of formula (a- 
1), (a-2). (a-3) or (a-4) wherein R\ R2, R3, R\ RS, RS, RS, R^o. R^^ and R^2 ^ach independently are 
hydrogen or Ci-4alkyl, and R^ and R^ each independently are hydrogen, Ct-^alkyl, Ci-4alkyloxy or 

5 halo: or Z is a radical of formula (b-1), (b-2). (b-3). (b-4), (b-5), or (b-6) wherein R^^ is hydrogen, 
Ci-4alkyl, trifluoromethyl or phenyl, R^* is hydrogen. Ci-^alkyl, phenyl or phenylCi -^alkyl, R^^ is 
hydrogen or Ci-^alkyl substituted with phenyl, R^^, R^^, R^^, R^^ and each independently are 
hydrogen or Ci^Aalkyl, R^^ is hydrogen, Ci-^alkyl or phenylCi-4alkyl, is hydrogen, amino or mono 
or di(Ci-4alkylamino), and R^^ is hydrogen; or Z is a radical of formula (c-1), (c-2), (c-3), (c-4) or (c-5) 

10 wherein R^* is hydrogen, Ci-4alkyl, halo, Ci-4alkyloxy. amino, mono- or di(Ci -4alkyl)amino, phenyl, 
substituted phenyl or imidazolyl, is hydrogen, Ci-4alkyl. phenyl or substituted phenyl, R^^ is 
hydrogen, Ci-4alkyl. amino, Ci-4alkylamlno or Ci<4alkyl substituted with phenyl or substituted phenyl; 
R2' Is hydrogen, Ci-4alkyl, Ci-4alkyloxycarbonylCi-4alkyl, phenyl, substituted phenyl, carboxyl. 
Ci-4aikyloxycarbonyl, phenylcarbonyl. substituted phenylcarbonyl, naphthalenyl, thienyl, furanyi, 

75 pyridinyl or imidazolyl: R^ and R^ each independently are hydrogen or Ci-4alkyl; R^ is hydrogen. 
Ci-4alkyl, amino or Ci-4alkyl substituted with phenyl or substituted phenyl; R^^ is hydrogen, Ci-4alkyl, 
phenyl, substituted phenyl, C3~7cycloalkyl, naphthalenyl, thienyl. pyridinyl or imidazolyl; R^^ is hy- 
drogen or Ci -4alkyl and R^ and are both hydrogen. 

20 3. A compound according to claim 2 wherein -X^ =X2- is a radical of formula (x) or (y); and Y is hydrogen, 
Ci-4alkyl, cyclopropyl, cyclopentyl, cyclohexyl, imidazolyl, pyridinyl, thienyl or phenyl optionally 
substituted with one or two substituents each independently selected from halo, Ci-4alkyl, 
Ci-4alkyloxy and trifluoromethyl. 

A compound according to claim 1 wherein 

Z is a radical of formula (a-1) wherein R^ and R^ are hydrogen, R^ is hydrogen or Ci-4alkyl and Y 
is hydrogen, Ci -4 alky I or phenyl optionally substituted with one or two halo atoms; or 

Z is a radical of formula (a-2) wherein R^, R^ and 1=^ all being hydrogen, and Y Is hydrogen, 
Ci-4alkyl, cyclopropyl or phenyl optionally substituted with one or two halo atoms; or 

Z is a radical of formula (a-3) wherein R' is hydrogen, halo or Ci-4alkyloxy, R® is hydrogen, R^ is 
hydrogen. Ci-4alkyl or Ci-4alkyloxy and Y is hydrogen. Ci-4alkyl, cyclopropyl. cyclohexyl, Imidazolyl, 
thienyl or phenyl optionally substituted with one or two substituents each independently selected from 
halo, Ci-4alkyl, Ci-4alkyloxy and trifluoromethyl: or 

Z is a radical having the formula (a-4) wherein R^° and R^^ are hydrogen, R^^ is Ci-4alkyl and Y is 
hydrogen; or 

Z is a radical of formula (b-2) wherein R^s jg hydrogen, R^^ is hydrogen or Ci-4alkyl and Y is 
hydrogen, Ci-4alkyl, pyridinyl or phenyl optionally substituted with one or two halo atoms; or 
Z is a radical of formula (b-3) wherein R^^ is Ci-4alkyl and Y is phenyl or halophenyl; or 
Z Is a radical of fomnula (b-5) wherein R^ is hydrogen, R21 is hydrogen, Ci -4 alky I or phenylCi -4al- 
kyl and Y is hydrogen, phenyl or halophenyl; or 

Z is a radical of formula (b-6) wherein R^ Is hydrogen or amino, R^^ is hydrogen and Y is 
hydrogen, phenyl or halophenyl; or 

Z is a radical of formula (c-1) wherein R^* is hydrogen, Ci-4alkyl, Ci-4alkyloxy. halo, amino, di- 
(Ci-4alkyl)amino, phenyl or imidazolyl, R^ is hydrogen. Ci-4alkyl or phenyl and Y is hydrogen, 
Ci -4alkyl, thienyl, imidazolyl or phenyl optionally substituted with one or two substituents selected from 
halo. Ci-4aikyl, Ci-4alkyloxy or trifluoromethyl; or 

Z is a radical of formula (c-2) wherein R^ is hydrogen, Ci>4alkyl. amino or Ci-4alkyl substituted 
with phenyl and R^' is hydrogen, Ci-4alkyl. carboxyl, Ci-4alkyloxycarbonyl, naphthalenyl, thienyl, 
pyridinyl, imidazolyl, phenyl or phenyl substituted with 1, 2 or 3 substituents each independently 
selected from Ci-4alkyl, 

Ci-4alkyloxy, halo, hydroxy and trifluoromethyl and Y is hydrogen, Ci -4 alky I, cyclopropyl, 
cyclopentyl, cyclohexyl, imidazolyl, thienyl, pyridinyl or phenyl optionally substituted with one or two 
substituents selected from halo, Ci-4alkyl. Ci-4alkyloxy and trifluoromethyl. 

55 5. A compound according to claim 1 wherein Z is a radical of formula (a-1); R is hydrogen; -X^ ^X^- is a 
radical of formula (x) or (y); Y is Isopropyl, phenyl or halophenyl; R^ and R^ are both hydrogen; and R^ 
is methyl; or wherein Z is a radical of formula (a-2); R is hydrogen; -X^ ^X^- is a radical of formula (x) 
or (y); Y is cyclopropyl. phenyl or halophenyl and R^, R^ and R^ are all hydrogen; or wherein Z is a 



25 4. 



30 



35 



40 



45 
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radical of formula (a-3); R is hydrogen; =X2- is a radical of formula (x) or (y); Y is phenyl, haiophenyl, 
dihalophenyl, methoxyphenyl or cyclohexyl. 

6. A compound according to claim 1 wherein Z is a radical of formula (b-2); -X' =X2-is a radical of formula 
(x) or (y); R is hydrogen; is hydrogen; R^^ is hydrogen; and Y is phenyl, haiophenyl or propyl; or 
wherein Z is a radical of formula (b-5); -X^ =X2-is a radical of formula (x) or (y); R is hydrogen; is 
hydrogen; R^^ is hydrogen, methyl or Ci-4alkylphenyl; and Y is phenyl or haiophenyl; or wherein Z is 
radical of formula (b-6); -X^ =X2- is a radical of formula (x) or (y); R is hydrogen; is hydrogen; R23 is 
hydrogen; and Y is phenyl or haiophenyl. 

7. A compound according to claim 1 wherein Z is a radical of formula (c-1); -X^ =yG-\s a radical of formula 
(x) or (y); R is hydrogen; R2* and are both hydrogen and Y is phenyl or haiophenyl; or wherein Z is 
a radical of formula (c-2); -X^ =X2- Is a radical of formula (x) or (y); R is hydrogen; Y is hydrogen, 
Ci-*alkyl. cyclopropyl. cyclopentyl or cyclohexyl; R^^ is hydrogen; R^^ is hydrogen, Ci-talkyl, 
naphthalenyl, thienyl, pyridlnyl, imidazolyl, phenyl or phenyl substituted with 1 or 2 substltuents each 
independently selected from methyl, halo, hydroxy and methoxy; and n is 0; or wherein Z is a radical of 
formula (c-2); -X^ =X2- is a radical of formula (x) or (y); Y is phenyl or haiophenyl; R^^ is hydrogen; R^^ 
is hydrogen or Ci alky I; and n is 0. 

8. A pharmaceutical composition comprising a suitable pharmaceutical carrier and as active ingredient a 
therapeutically effective amount of a chemical compound as claimed in any of claims 1 to 7. 

9. A method of preparing a pharmaceutical composition as claimed in claim 8, characterized in that a 
therapeutically effective amount of a compound as claimed in any of claims 1 to 7 is intimately mixed 
with a suitable pharmaceutical carrier. 

10. A compound as claimed in any one of claims 1 to 7 for use as a medicine. 

11. A process for preparing a chemical compound as claimed in any of claims 1 to 7, characterized by 

a) N-alkylating an azole of formula (II) or an alkali metal salt thereof 



II 



01) 



wherein R, X\ X^ are as defined under formula (I) with a quinoline, quinolinone, quinazoline or 
quinoxaiine derivative of formula 

w-cH— z m 

I 

Y 



wherein Y and Z are as defined under formula (I) and W represents a reactive leaving group; 
b) N-alkylating an azole of formula 



R 




(n-x) 



wherein R is as defined under formula (I) and represents a protective group with a quinoline, 
quinolinone, quinazoline or quinoxaiine derivative of formula 
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w-cH— z m 

I 

Y 



wherein Y and Z are as defined under formula (i) and W represents a reactive leaving group, thus 
obtaining a connpound of formula 




c) endo-N-alkylating an azole of formula 



R 




wherein R is as defined under formula (I) with a quinoline, quinolinone, quinazoline or quinoxaline 
derivative of formula 



W-CH— Z (HI) 
I 

Y 



wherein Y and Z are as defined under formula (I) and W represents a reactive leaving group, 
subsequently deaminating the thus obtained triazolium salt, 




thus preparing a compound of formula 



R 

rh 

Y-CH-Z 



a-y) ; 
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d) reacting a compound of formula 



OH 

I 

A. 



(V) 



with a reagent of formula 



N= 



O 
II 



R— - N-X-N - 



X2=X' 



(VD 



in a suitable solvent; 

e) reductively alkylating of a ketone or aldehyde of formula 




with an azole of formula 

R 



N-/-X> 




H 



by stirring and heating the reagents in formic acid or formamides in the presence of an acid catalyst; 
f) cycli2ing an intermediate of formula 




in the presence of an acid, thus obtaining a compound of formula 
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g) cyclizing an intermediate of formula 




NR>-C-CR?=CR'-C6H5 



(X) 



In the presence of a suitable Lewis acid, thus obtaining a compound of formula (l-a-1); 
h) cyclizing an intermediate of formula 



R 
Y 




NR* -C -CR^CR^"0-Ci.4alkyl 



(XI) 



in the presence of an acid, thus obtaining a compound of formula (l-a-1); 
i) cyclizing an Intermediate of formula 




thus obtaining a compound of formula (l-a-1); 
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j) cyclizing an intermediate of formula 



R 

N-/-X' 



II 



N 

I 

CH- 




NHR* 



chr*-chr^-coor" 



(XIII) 



tlius obtaining a compound of formula 



R 




k) cyclizing an intermediate of formula 



R 

N-/-X1 



N 

1 

CH- 




n=cr'-chr'-c-r' 



(XIV) 



in tfie presence of a dehydrating agent thus obtaining a compound of formula 




a-8-3) ; 
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I) condensing an aniline of formula 



R 




(Vffl) 



with an a./S-unsaturated carbonyt synthon of formula 



(XV) 



in the presence of an acid and a mild oxidizing agent, thus obtaining a compound of formula (l-i 
m) condensing an ortho-acyl aniline of formula 



R 



N 

I 

CH- 




NH2 



C-R« 
II 

O 



(XVD 



with a ketone or aldehyde of formula 



(?cvn) 



thus obtaining a compound of formula (l-a-3); 
n) cyclizing an intermediate of formula 




0 

II 

N=CR" -CHR"-C-0-C|-*alkyl 



(xvni) 
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in the presence of a suitable dehydrating agent, thus obtaining a compound of fornnula 



10 




(I-a4-a) ; 



15 



20 



25 



o) cyclizing an intermediate of formula 



I, 



R 

N 

I 



with a carboxylic acid of formula 



CH- 




NH2 



(XK) 



30 



R*3-C-0H (XX) 



35 



40 



45 



or a functional derivative thereof in a reaction inert solvent, thus obtaining a compound of formula 

R 




p) cyclizing an intermediate of formula 



a-b-i) ; 



50 



55 



R 

N-/-X^ 



N 

I 

Y-CH- 




0 

nh-c-r" 



CH2-NHR' 



14 



(XXI) 



in a reaction-inert solvent, thus obtaining a compound of formula (l-b-1); 



99 



EP 0 371 564 B1 



q) cyclizing an intermediate of formula 



R 

N-/-X' 

Y-CH— ^ jT (XK^d 



nhr'' 



with a reagent of formula L-C( = X3)-L (XXII) wherein L represents a reactive leaving group and 
is oxygen or sulfur, thus obtaining a compound of formula 



R 




a-b-2) ; 



r) reducing and condensing an intermediate of formula 



R 

N-/-X' 



N 

Y-CH- 




X' 
U 

NR'5-C-L' 



ch=nr'* 



(xxnD 



wherein L' represents a reactive leaving group in a reaction-inert solvent and in the presence of a 
rediK:ing agent, thus obtaining a compound of formula (l-b-2); 
s) reacting an intermediate of formula 




(XXIV) 



CHO 



with ammonia in a reaction-inert solvent, thus obtaining a compound of formula 
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t) condensing an intermediate of formula 




wherein represents a leaving group with ammonia, thus obtaining a compound of formula 



R 




a-M) ; 



u) cycllzing an Intermediate of formula 



N^^* ^,^N— C-NH-C-R>»- 

^CH— (XXVI) 

in the presence of a dehydrating agent, thus obtaining a compound of formula (l-t>-4); 
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v) condensing an intermediate of fotYnula 



N--X' 



N 

I 

CH- 



20 




NHR' 



C-NHR** 

II 

O 



(xxvn) 



with a reagent of formula L-C(=X3)-L (XXII), in a reaction-Inert solvent, thus obtaining a com- 
pound of formula 




a-b-5) ; 



w) cyclizing an intermediate of formula 



R 

N-l-X' 
" ' II, 



N 




NH2 



II 
O 



(xxvm) 



with a carboxylic acid of formula R22-COOH (XXIX) or a functional derivative thereof, thus 
obtaining a compound of formula 
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x) condensing an ortho-benzenediamine of formula 

R 




(XXX^ 



Y 

with a 1 ,2-dil<etone of formula R2*"''-C( = 0)-C(=0)-R= p<XXI) in a reaction-inert solvent thus 
obtaining a compound of formula 

R 




a-c-l-a) ; 



y) cyclizing an (IH-azol-lylmethyl) substituted ortho<liamine of formula 



R 




Y 



with a a-l<eto acid of formula H0-C( = 0)-C(=0)-R2' or a functional derivative thereof in a reaction- 
inert solvent, thus obtaining a compound of formula 



R 
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z) reducing and cyclizing an intermediate of formula 



R 




(xxxm-b) 



in a reaction-inert solvent, thus obtaining a compound of formula (l-c-2-a); 

aa) cyclizing an ortho-nitroanilide containing a suitable activated methylene group of formula 



X II 

CH if' 1 (XXXIV-a) 



Y 



in a reaction-inert solvent, thus obtaining a compound of formula 



R 




a-c-2-b) ; 



bb) cyclizing an ortho-anilide of formula 




O 

NR2*— c-chr"— P 



(XXXIV-b) 



wherein P is a activating group, in a reaction-inert solvent, thus obtaining a compound of formula (I- 
c-2-b): 
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cc) condensing an intermediate of formula 



R 




(XXX<) 



with oxalic acid HO-C( = 0)-C(=0)-OH or a functional derivative thereof, thus obtaining a compound 
of formula 



R 




a-c-3) ; 



dd) condensing an ortho diamine of formula 



R 




(XXX-dD 



with an a-halo acid of formula 

OH 

I 

c=o 

haio-CH (XXXVI) 

or a functional derivative thereof in a reaction-inert solvent, thus obtaining a compound of formula 
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R 

N--X> 
I' 



r30 

N. .0 



CH- 
I 

Y 




a-c-4) ; 



ee) reducing a substituted ortho-nitrophenyl glycine of formula 



R 

N--X' 

CH — r~ I 

I Xs«*^NH-CH-C-OH 



(xxxvn) 



in a reaction inert solvent, thus obtaining a compound of formula 



R 

N-^X» 

' V 

N' 
I 

CH-,| 
I " 
Y 




H 



N 



Xa-c-4-a); 
r31 



»32 



ff) cyclizing an intermediate of fomnula 



N-CH2- 1— CH(0R^)2 



NH 

I 

Y-CH-Z 



(xxxvm) 



and desulfurating the thus obtained intermediate of formula 



I 

Y-CH-Z 



(KL) , 



thus obtaining a compound of formula 
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a-x); 



Y-CH-Z 



gg) reacting an intermediate of formula 



NH-NH2 



Y-CH-Z 



(XL) 



with s-triazine, thus obtaining a compound of formula 



N — n 

N 



a-y); 



Y-CH-Z 



or optionally converting the compounds of formula (I) into each other following art-known grouptrans- 
formation procedures, and, if desired, converting the compounds of formula (I) into a therapeutically 
active non-toxic acid-addition salt form by treatment with an appropriate acid or, conversely, 
converting the acid-addition salt into the free base form with alkali; and/or preparing stereochemlcally 
isomeric forms thereof. 

Claim for the following Contracting States : ES, GR 

1. A process for preparing a chemical compound having the formula 



a pharmaceutical acceptable acid addition salt thereof or a stereochemlcally isomeric form thereof, 
wherein 

-X^ = X^- is a bivalent radical having the formula 
-CH = CH- (X), 
-CH = N- (y). or 
-N = CH- (2); 

R is hydrogen or Ci -e alky I: 

Y Is hydrogen, Ci-ioalkyl. Ca-zcycloalkyI, Ar\ Ar^-Ct-ealkyl. Ca-ealkenyl or C2-6alkynyl; 



R 

N-l-X* 
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Z is a radical of formula 




(a-1) (a-2) (a-3) (a4) 



wherein 

R\ R* and each independently are hydrogen, Ci-ealkyI or Ar^-Ci-ealkyl; 
R2, R5, R8 and R^^ ggQ^ independently are hydrogen, Ci-salkyI or Ar^; 
R3, Rs and R^^ each independently are hydrogen or Ci-salkyI; 

R^ and R^ each independently are hydrogen. Ci-ealkyl. Ci-ealkyloxy, halo, amino, or mono or di- 
(Ci-6alkyl)amlno; or 

Z is a radical of formula 




(b-1) (b-2) (b-3) 




wherein 

R^3, R17 an^j R22 each independently are hydrogen, halo, Ci-ealkyI, trifluoromethyl, Ci-ealkyloxy. 
Ar2, Ar^-Ci-salkyl, amino, or mono- or di(Ci-ealkyl)amino: 

R^*, R^^ and R^^ each independently are hydrogen, Ci-6alkyl. Ar^ or Ar^-Ci-salkyl; 
R^^, R^® and R2° each independently are hydrogen, Ci-ealkyI or Ar^-Ci-salkyl; 
R^^ is hydrogen or Ci-ealkyI; 

R23 is hydrogen. Ci-ealkyl. Ar^-Ci-salkyl, amino or mono(Ci-6alkyl)amino; 

X3 is 0 or S; or 

Z is a radical of formula 
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(c-2) ^^'^^ M) (c-5) 



wherein 

R^* is hydrogen, halo, Ci-ealkyl. Ci-ealkyloxy, amino, mono- or di(Ci-6aikyl)amino, Ar^ or 
imidazolyl; 

R25 is hydrogen, Ci-galkyl or Ar^ 

and each independently are hydrogen, Ci-ealkyl. Ar^-Ci-calkyl, amino or mono- 
(Ci -6alkyl)amino; 

R27 and R^^ each independently are hydrogen. Ci-ealkyl, Ar\ Ci-ealkylcarbonyl, Ar^-carbonyl. 
Ci-ealkyloxycarbonyl, carboxyl, Ci-6alkyloxycarbonyl-Ci-4alkyl, aminocarbonyl or cyano; 
R2a R29 R32 R33 and R3* each independently are hydrogen, Ci -salkyi or Ar^-Ct -ealkyl; 
n Is 0 or 1 ; and 

Ar^ Is phenyl, substituted phenyl, naphthalenyi, pyrldinyl, imidazolyl, triazolyl, thienyl, furanyl or 
thiazolyl and Ar^ is phenyl or substituted phenyl; said substituted phenyl In Ar^ or Ar^ being phenyl 
substituted with 1, 2 or 3 substituents each independently selected from halo, hydroxy, trifluoromethyl, 
Ci-Galkyl, Ci-ealkyloxy, cyano, amino, mono- and di(Ci-6alkyl)amino, nitro. carboxyl, formyl and 
Ci -ealkyloxycarbonyl. 
characterized by 

a) N*alkylating an azole of formula (11) or an alkali metal salt thereof 

R 




H 



wherein R. X\ are as defined under formula (I) with a quinollne, quinolinone, quinazoline or 
quinoxaline derivative of formula 

w-cH— z m 

Y 

wherein Y and Z are as defined under formula (t) and W represents a reactive leaving group; 
b) N-alkylating an azole of formula 




wherein R Is as defined under formula (I) and represents a protective group with a quinoline, 
quinolinone, quinazoline or quinoxaline derivative of formula 
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w-cH-z m 

Y 

wherein Y and Z are as defined under fonnula (I) and W represents a reactive leaving group, thus 
obtaining a connpound of formula 



R 




I 



Y-CH-Z 
c) endo-N-alkylatIng an azole of formula 



R 




wherein R is as defined under formula (I) with a quinollne. quinolinone. quinazoline or quinoxaline 
derivative of formula 

w-cH— z m 

Y 



wherein Y and Z are as defined under formula (I) and W represents a reactive leaving group, 
subsequently deaminating the thus obtained triazolium salt, 




W 



thus preparing a compound of formula 

^iT a-y) ; 

Y-CH— Z 
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d) reacting a compound of formula 

OH 



/CH (V) 



with a reagent of formula 



R— - N-X-N - 'R 



in a suitable solvent; 

e) reductively alkylating of a ketone or aldehyde of formula 



O 

with an azole of formula 



R 

30 M-/— X* 



N-/-X 

ll,'> (0) 



H 

by stirring and heating the reagents in formic acid or formamides in the presence of an acid catalyst; 
f) cyclizing an intermediate of formula 

R 

N-l-X» 



^x» - I" - " 



in the presence of an acid, thus obtaining a compound of formula 



55 
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R 




g) cycltzing an intermediate of formula 




in the presence of a suitable Lewis acid, thus obtaining a compound of formula (l-a-1); 
h) cyclizing an intermediate of formula 



R 

N-|-X> o 

NR'-C-CR?=CR'-0-CmaIkyl 



I 



-O 



In the presence of an acid, thus obtaining a connpound of formula (l-a-1); 
1) cyclizing an intermediate of formula 



N X* 



^ ^*^cr^=cr*-coor" 



thus obtaining a compound of formula (l-a-l); 
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j) cyclizing an intermediate of formula 



R 



/CH- I! 




NHR* 



chr*-chr'-coor" 



GOD) 



thus obtaining a compound of formula 




k) cyclizing an intermediate of formula 



R 

N-/-X» 



N 




n=cr'-chr*-c-r' 



(XIV) 



in the presence of a dehydrating agent, thus obtaining a compound of formula 




a-a-3) ; 
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I) condensing an aniline of formula 



R 




with an a.iS-unsaturated carbonyl synthon of formula 



HC^ 



in the presence of an acid and a mild oxidizing agent, thus otJtaining a compound of formula (l-a-3); 
m) condensing an ortho-acyl aniline of formula 

R 

N-/-X» 

II 

o 



with a ketone or aldehyde of formula 



H2C. (xvn) 



thus obtaining a connpound of formula (l-a-3); 
n) cycllzing an intermediate of formula 




N=CR" -CHR'^-C-O-CMaJkyl 

(xvm) 



In the presence of a suitable dehydrating agent, thus obtaining a compound of formula 
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(I-a-4-a) ; 



0) cyclizing an intermediate of formula 



R 



I 




CH2-NHR" 



with a carboxylic acid of formula 



O 

r"-c-oh 



(XX) 



or a functional derivative thereof in a reaction inert solvent, thus obtaining a compound of formula 



R 



»13 



p) cyclizing an intennediate of formula 



R 

N-/-X' 
I X^ 

Y-CH- 




O 

nh-c-r" 



CH2-NHR** 



(XXO 



in a reaction-inert solvent, thus obtaining a compound of formula (l-b-1); 
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q) cyclizing an intermediate of fonnula 



R 

N-/-X> 



N 

Y-CH- 




NHR" 



CH2-NHR** 



OOK-a) 



with a reagent of formula L-C( = X3)-L pcxil) wherein L represents a reactive leaving group and y? 
is oxygen or sulfur, thus obtaining a compound of formula 



R 

N-/-X> 



I 

Y-CH- 




T G-b-2) ; 

N 



r) reducing and condensing an intermediate of formula 



R 

N-Z-Xl 

KM 

Y-CH- 




nr'*-c-l> 



ch=nr'* 



(xxm) 



wherein U represents a reactive leaving group in a reaction-inert solvent and in the presence of a 
reducing agent, thus obtaining a compound of formula (l-b-2); 
s) reacting an intermediate of formula 



R 

N-/-X» 



N 

Y-CH- 




0 

NH— C-R" 



CHO 



(XXIV) 



with ammonia in a reaction-inert solvent, thus obtaining a compound of formula 
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t) condensing an intermediate of formula 



R 

N-/-X» 
Y-CH— 




nr"-c-l* 



II 

o 



(XXV) 



wherein represents a leaving group with ammonia, thus obtaining a compound of formula 




u) cycllzing a intermediate of formula 




R" X' o 

N — C— NH-C-R"^ 



(XXVQ 



in tlie presence of a dehydrating agent, thus obtaining a compound of formula (l-b-4); 
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v) condensing a intermediate of formula 



R 

II I II 



N 

CH- 



30 




NHR' 



c-nhr" 

It 

o 



with a reagent of formula L-C( = X3)-L (XXII), In a reaction-inert solvent, thus obtaining a com- 
pound of formula 




a-b-5) ; 



w) cyclizing a intermediate of fonnrtula 

R 

N-|-X» 




NII2 



C-NHR" 

II 

O 



(xxvm) 



with a carboxylic acid of formula R^-COOH (XXIX) or a functional derivative thereof, thus 
obtaining a compound of formula 
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x) condensing an ortho-benzenediamine of formula 



R 

I 

CH — 



10 




NHt 



GOCX-a) 



20 



with a 1,2-diketone of formula R**''-C( = 0)-C(=0)-R= (XXXI) In a reaction-Inert solvent thus 
obtaining a compound of formula 



R 

N-/-X' 

I 

CH— 
I 

Y 




N^r2^ 



N 



26 



y) cyclizing an (1H-azol-1ylmethyl) substlbJted orttio-diamlne of formula 



30 



35 



R 

N-/-X> 



CH- 

I 

Y 




NHR* 
NH2 



(XXX-b) 



40 



45 



with a a-keto acid of formula H0-C( = 0)-C(=0)-R2' or a functional derivative thereof in a reaction- 
inert solvent, thus obtaining a compound of formula 



V > f 

cH-4- T T a<-2^); 

I ^^^^n*^R" 
Y 



50 



55 
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z) reducing and cyclizing an intermediate of formula 




in a reaction-inert solvent, thus obtaining a compound of formula (l-c-2-a); 

aa) cyclizing an ortho-nitroanilide containing a suitable activated methylene group of formula 



R 



I ".2 O 




CH— T" -kjjpj (XXHV-^ 
Y 



in a reaction-inert solvent, thus obtaining a compound of formula 



N-4-X' 



Y 



bb) cyclizing an ortho-anilide of formula 




NR^— C-CHR^— P 



(XXXIV-b) 



wherein P is a activating group, in a reaction-inert solvent; thus obtaining a compound of formula (I- 
c-2-b); 
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cc) condensing an intermediate of formula 



R 

I D " (XXX-C) 



with oxalic acid HO-C( = 0)-C( = 0)-0H or a functional derivative thereof, thus obtaining a compound 
of formula 

R 



IJJX^ r2« 



R» 



dd) condensing a ortho diamine of formula 



R 

N-/-X» 

CH— 5- I (XXXO 



NHR'2 



with an a-halo acid of formula 



OH 

I 

c=o 

halo-CH (XXXVl) 



or a functional derivative thereof in a reaction-inert solvent, thus obtaining a compound of formula 

R 

N--X» 

II ' u 



Y r32 
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ee) reducing a substituted ortho-nitrophenyl glycine of formula 



v"^T^ JL (xxxvn) 



in a reaction inert solvent, thus obtaining a compound of formula 

R 



Y 2^32 



ff) cyclizing a intermediate of formula 



R 

N-CH2-|-CH(0R'«)2 

..A 

NH (xxxvm) 



Y-CH-Z 

and desulfurating the thus obtained intermediate of formula 



X'l 



R** S (DCL) , 

Y-CH-Z 



thus obtaining a compound of formula 



R 
N- 



Y-CH-Z 



a-x); 
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gg) reacting an intermediate of formula 



Y-CH-Z (XL) 



witf) s-triazine, thus obtaining a compound of formula 

N- 



V a-y); 

Y-CH-Z 

or optionally converting the compounds of formula (I) into each other following art-known grouptrans- 
formation procedures, and, if desired, converting the compounds of formula (I) into a therapeutically 
active non-toxic acid-addition salt form by treatment with an appropriate acid or, conversely, 
converting the acid-addition salt into the free base form with alkali; and/or preparing stereochemically 
isomeric forms thereof. 

Patentanspruche 

Patentanspruche fUr folgende Vertragsstaaten : AT, BE. CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Chemische Verbindung mit der Rormel 



A 

Y 



0) 



ein pharmazeutisch annehmbares Saureadditionssalz hievon oder eine stereochemisch isomere Form 
hievon. worin 

-X^ = X2- einen zweiwertigen Rest mit der Formel 

-CH = CH- (X). 

-CH = N- (y)oder 

-N = CH- (2) 

bedeutet: 

R fUr Wasserstoff Oder Ci -6 -Alky! steht; 

Y fOr Wasserstoff. Ci-io-Alkyl. Ca-B-Cycloatkyl. Ar\ Ar^-Ci -e-Alkyl. Cz-e-Alkenyl Oder C2-6- 
Alkinyl steht; 

Z einen Rest der Formel 
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(a-1) (a-2) (a-3) (a4) 



darstellt, worin 

R\ und jewells unabhSngig Wasserstoff, Ci-e-AlkyI Oder Ar^-Ci-s-Alkyl bedeuten; 
R2. R5. R8 und R^2 jewells unabhangig Wasserstoff. Ci -s-AlkyI Oder Ar^ bedeuten; 
R3. R^ und R" jeweils unabhangig Wasserstoff Oder Ci-e-AlkyI bedeuten: 
R' und R9 jeweils unabhangig Wasserstoff. Ci-s-AlkyI, Ci-e-Alkyloxy. Halogen, Amino Oder 
Oder DI{Ci -6-alkyl)amino bedeuten; Oder 
Z einen Rest der Formel 





darstellt, worin 

R13, R17 und R22 jeweils unabhangig Wasserstoff, Halogen, Ci-6-Alkyl, Tnfluormethyl, Ci 
Alkyloxy, Ar2, Ar^-Ci-s-Alkyl, Amino Oder Mono- Oder Di(Ci -6-alkyl)amino bedeuten; 

Ri*. R16 und R2^ jeweils unabhangig Wasserstoff. Ci-6-Alkyl. Ar^ oder Ar^-Ci-e-Alkyl bedeuten; 
R^s' R18 und R20 jeweils unabhangig Wasserstoff. Ci-6-Alkyl oder Ar^-Ci-s-Alkyl bedeuten; 
R19 Wasserstoff oder Ci-6-Alkyl bedeutet; 

R23 Wasserstoff. Ci-s-Alkyl. Ar^-Ci-s-Alkyl. Amino oder Mono(Ci-6-alkyl)amino bedeutet: 
y? fur 0 Oder S steht; oder 
Z eInen Rest der Formel 
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darstelit, worin 

R2* Wasserstoff. Halogen. Ci-s-AIkyl. Ct-s-Alkyloxy, Amino. Mono- Oder Di(Ci-6-alkyl)amino. Ar^ 
Oder Imidazolyl bedeutet; 

R25 Wasserstoff, Ci-e-AlkyI Oder Ar^ bedeutet; 

und R30 jewells unabhangig Wasserstoff, Ci-s-Alkyl. Ar^-Ci-e-Alkyl, Amino Oder Mono(Ci-6- 
alkyl)amino bedeuten; 

R27 und R31 jeweils unabhSngig Wasserstoff, Ci-6-Alkyl. Ar\ Ci-c-Alkylcarbonyl. Ar^-Carbonyl. 
Ci-6-Alkyloxycarbonyl. Carboxyl, Ci-s-Alkyloxycarbonyl-Ci-*-alkyl, Aminocarbonyl Oder Cyano be- 
deuten; 

R28. R29. R32, R33 ^nd R^* jewolls unabhangig Wasserstoff. Ci-s-AlkyI oder Ar^-Ci-e-Alkyl 
bedeuten; 

n den Wert 0 oder 1 aufwelst; und 

Ar^ fUr Phenyl, substltuiertes Phenyl, Naphthalinyl, Pyrldlnyl, Imidazolyl, Triazolyl. Thienyl. Furanyl 
Oder Thiazolyl steht und Ar^ Phenyl oder substltuiertes Phenyl bedeutet; wobei das genannte substitu- 
ierte Phenyl In Ar^ Oder Ar^ ein Phenyl 1st, das durch 1. 2 oder 3 Substituenten substitulert 1st. die 
jeweils unabhangig unter Halogen, Hydroxy, Trifluormethyl. Ci-e-AlkyI, Ci -e -Alkyloxy , Cyano, Amino, 
Mono- und Di(Ci-6-alkyl)amino, Nitro, Carboxyl. Formyl und Ci-s-Alkyloxycarbonyl ausgewahit sind. 

Verbindung nach Anspruch 1, worin R Wasserstoff oder Ci-4-Alkyl darstelit; Y fQr Wasserstoff, Ci-s- 
Alkyl. C3-7-Cycloalkyl, Phenyl, substituiertes Phenyl, Pyridinyl. Imidazolyl oder Thienyl steht; und Z 
einen Rest der Formel (a-1), (a-2). (a-3) oder (a-4) darstelit, worin H\ R^. R3, r4, rs^ rio^ Rit 

und R^2 jeweils unabhangig Wasserstoff oder Ci-4-Alkyl bedeuten und R' und R^ jeweils unabhangig 
Wasserstoff, Ci-4-Alkyl, Ci -4-Alkyloxy oder Halogen bedeuten; oder Z einen Rest der Formel (b-1), (b- 
2). (b-3). (b-4). (b-5) oder (b-6) bedeutet, worin R^^ wasserstoff, Ci-4-A(kyl, Trifluormethyl oder Phenyl 
darstelit. R^* fQr Wasserstoff, Ci-4-Alkyl, Phenyl oder Phenyl-Ci-4-alkyl steht, R^^ Wasserstoff Oder 
durch Phenyl substituiertes Ci-4-Alkyl bedeutet. R^«, R1^ R^s, und jeweils unabhangig 
Wasserstoff Oder Ci-4-Alkyl darstellen, R^^ fGr Wasserstoff. Ci-4-Alkyl oder Phenyl-Ci -4-alkyl steht. 
R22 Wasserstoff, Amino oder Mono- oder Di(Ci-4-alkylamino) bedeutet und R^^ Wasserstoff darstelit; 
Oder Z einen Rest der Formel (c-1), (c-2). (c-3). (c-4) oder (c-5) bedeutet, worin R2* Wasserstoff. Ci-*- 
Alkyl, Halogen. Ci-4-Alkyloxy. Amino. Mono- Oder Di(Ci-4-alkyl)amino. Phenyl, substltuiertes Phenyl 
Oder Imidazolyl bedeutet, RP fOr Wasserstoff, Ci -4 -Alky I, Phenyl oder substituiertes Phenyl steht. R^^ 
Wasserstoff, Ci-4-Alkyl, Amino, Ci -4 -Alky lam i no oder durch Phenyl oder substltuiertes Phenyl substi- 
tuiertes Ci-4-Alkyl darstelit; R^' Wasserstoff, Ci-4-Alkyl, Ci-4-Alkyloxycarbonyl-Ci-4-alkyl, Phenyl, 
substituiertes Phenyl. Ci-4-Alkyloxycarbonyl. Carboxyl, Phenylcarbonyl, substituiertes Phenylcarbonyl, 
Naphthalinyl, Thienyl, Furanyl. Pyridinyl oder Imidazolyl bedeutet; R^s und R^ jeweils unabhangig 
Wasserstoff oder Ci-4-Alkyl bedeuten; R^ fur Wasserstoff, Ci-4-Alkyl, Amino oder durch Phenyl oder 
substituiertes Phenyl substituiertes Ci-4-Alkyl steht; R^^ Wasserstoff, Ci-4-Alkyl, Phenyl, substituiertes 
Phenyl. Ca-z-Cycloalkyl, Naphthalinyl, Thienyl, Pyridinyl oder Imidazolyl bedeutet; R^ Wasserstoff 
Oder Ci -4 -Alky I darstelit und R^^ und R^* beide Wasserstoff bedeuten, 

Verbindung nach Anspruch 2, worin -X^ =X2- einen Rest der Formel (x) oder (y) bedeutet; und Y fGr 
Wasserstoff, Ci-4-Alkyl, Cyclopropyl, Cyclopentyl, Cyclohexyl, Imidazolyl. Pyridinyl. Thienyl Oder 
gegebenenfalls durch einen oder zwei Substituenten substituiertes Phenyl steht, welche Substituenten 
jeweils unabhangig unter Halogen. Ci-4-Alkyl, Ci-4-Alkyloxy und Trifluormethyl ausgewahit sind. 

Verbindung nach Anspruch 1. worin 

Z fur einen Rest der Formel (a-1) steht. worin R' und R^ Wasserstoff bedeuten, R^ Wasserstoff 
Oder Ci-4-Alkyl darstelit und Y fUr Wasserstoff. Ci-4-Alkyl Oder Phenyl steht, das gegebenenfalls 
durch ein oder zwei Halogenatome substitulert ist; oder 

Z fQr einen Rest der Formel (a-2) steht. worin R*, Rs und R^ jeweils Wasserstoff bedeuten und Y 
fOr Wasserstoff, Ci-4-Alkyl. Cyclopropyl oder Phenyl steht. das gegebenenfalls durch ein oder zwei 
Halogenatome substitulert ist; oder 

Z fur einen Rest der Formel (a-3) steht, worin R' Wasserstoff, Halogen oder Ci-4-Alkyloxy 
bedeutet. R^ Wasserstoff darstelit, R^ Wasserstoff, Ci-4-Alkyl oder Ci-4-Alkyloxy bedeutet und Y fur 
Wasserstoff, Ci-4-Alkyl, Cyclopropyl, Cyclohexyl. Imidazolyl, Thienyl oder Phenyl steht, das gegebe- 
nenfalls durch einen oder zwei Substituenten, jeweils unabhSngig ausgewShlt unter Halogen, C1-4- 
Alkyl. Ci -4 -Alkyloxy und Trifluormethyl, substitulert ist; Oder 

Z fGr einen Rest mit der Formel (a-4) steht. worin R^^ ^nd R^^ Wasserstoff bedeuten, R^^ fQr C1-4- 
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AlkyI steht und Y Wasserstoff bedeutet; Oder 

Z fur einen Rest der Formel (b-2) steht, worin R^^ Wasserstoff darstellt, R^^ Wasserstoff Oder Ci 
AlkyI bedeutet und Y fur Wasserstoff, Ci-* -AlkyI. Pyridlnyl Oder gegebenenfalls durch ein oder zwei 
Halogenatome substltulertes Phenyl steht; Oder 
5 Z fUr einen Rest der Formel (b-3) steht. worin R^' fUr Ci -4 -AlkyI steht und Y Phenyl Oder 

Hatogenphenyl bedeutet; oder 

Z fUr einen Rest der Fonnnel (b-5) steht. worin Wasserstoff bedeutet, R^^ Wasserstoff, Ci -i- 
Alkyl Oder Phenyl-Ci -4-alkyl bedeutet und Y fur Wasserstoff. Phenyl oder Halogenphenyl steht; oder 
Z fur einen Rest der Formel (b-6) steht, worin R^^ Wasserstoff oder Amino bedeutet. R^^ 
10 Wasserstoff darstellt und Y fOr Wasserstoff, Phenyl oder Halogenphenyl steht; oder 

Z fur einen Rest der Formel (c-1) steht, worin R^* Wasserstoff .Ci-4 -Alky I, Ci -^-Alkyloxy. Halogen, 
Amino. Di(Ci -4-alkyl)amino. Phenyl oder Imidazolyl bedeutet. Wasserstoff, Ci-4-Alkyl Oder Phenyl 
darstellt und Y fQr Wasserstoff, Ci-4 -AlkyI. Thienyl, Imidazolyl oder Phenyl steht. das gegebenenfalls 
durch ein oder zwei Substituenten. ausgewahit unter Halogen, Ci -4 -AlkyI, Ci-i-Alkyloxy oder Trifluor- 
15 methyl, substituiert ist; oder 

Z fur einen Rest der Formel (c-2) steht, worin R» Wasserstoff.Ci-* -AlkyI. Amino oder durch 
Phenyl substltuiertes Ci-* -AlkyI darstellt und R^' Wasserstoff, Ci-*-Alkyl. Carboxyl. Ci-*-Alkyloxycar- 
bonyl, Naphthalinyl. Thienyl, Pyridlnyl, Imidazolyl, Phenyl oder durch 1. 2 oder 3 Substituenten 
substltuiertes Phenyl darstellt. die jeweils unabhangig unter Ci -♦-AlkyI. Ci-^-Alkyloxy. Halogen, 
20 Hydroxy und Trifluormethyl ausgewahit sind, und Y fUr Wasserstoff, Ci-* -AlkyI. Cyclopropyl, Cyclopen- 
tyl, Cyclohexyl, Imidazolyl, Thienyl, Pyridlnyl oder Phenyl steht, das gegebenenfalls durch einen oder 
zwei Substituenten. ausgewahit unter Halogen. Ci-* -AlkyI, Ci-*-Alkyloxy und Trifluormethyl, substitu- 
iert ist. 

25 5. Verbindung nach Anspruch 1. worin Z fur einen Rest der Formel (a-1) steht; R Wasserstoff bedeutet; 
-X^ =X2- fUr einen Rest der Formel (x) oder (y) steht; Y Isopropyl, Phenyl oder Halogenphenyl bedeutet; 
R^ und R2 beide Wasserstoff darstellen; und R^ fUr Methyl steht; oder worin Z fiir einen Rest der 
Formel (a-2) steht; R Wasserstoff ist; -X^=X2- fur einen Rest der Formel (x) oder (y) steht; Y 
Cyclopropyl, Phenyl oder Halogenphenyl ist und R*, R^ und R^ jeweils Wasserstoff bedeuten; oder 

30 worin Z fUr einen Rest der Formel (a-3) steht; R Wassserstoff bedeutet; -X^ =X2- fQr einen Rest der 
Formel (x) oder (y) steht; Y Phenyl. Halogenphenyl, Dihalogenphenyl. Methoxyphenyl oder Cyclohexyl 
bedeutet. 

6. Verbindung nach Anspruch 1 , worin Z fUr einen Rest der Formel (b-2) steht; -X^ = X^- einen Rest der 
35 Formel (x) oder (y) bedeutet; R Wasserstoff Ist; R^^ Wasserstoff ist; R^^ Wasserstoff ist; und Y fur 

Phenyl, Halogenphenyl oder Propyl steht; oder worin Z fur einen Rest der Formel (b-5) steht; -X^=X2- 
einen Rest der Formel (x) oder (y) bedeutet; R Wasserstoff ist; R^o Wasserstoff ist; R^^ fur Wasserstoff, 
Methyl Oder Ci-*-Alkylphenyl steht; und Y Phenyl oder Halogenphenyl bedeutet; oder worin Z fur 
einen Rest der Formel (b-6) steht; -X^ =X2- einen Rest der Formel (x) oder (y) darstellt; R Wasserstoff 
40 ist; R22 Wasserstoff ist; R^^ Wasserstoff ist; und Y fur Phenyl oder Halogenphenyl steht. 

7. Verbindung nach Anspruch 1. worin Z fOr einen Rest der Formel (c-1) steht; -X^ =X2- einen Rest der 
Formel (x) oder (y) darstellt; R Wasserstoff ist; R^* und beide Wasserstoff bedeuten und Y Phenyl 
Oder Halogenphenyl darstellt; oder worin Z fur einen Rest der Formel (c-2) steht; -X^ =X2- einen Rest 

45 der Formel (x) oder (y) darstellt; R Wasserstoff ist; Y fur Wasserstoff, Ci-* -AlkyI, Cyclopropyl. 
Cyclopentyl oder Cyclohexyl steht: R^^ Wasserstoff ist; R^^ fUr Wasserstoff. Ci-*-Alkyl. Naphthalinyl, 
Thienyl. Pyridlnyl, Imidazolyl, Phenyl oder durch 1 oder 2 Substituenten substltuiertes Phenyl steht, 
welche Substituenten jeweils unabhangig unter Methyl, Halogen. Hydroxy und Methoxy ausgewahit 
sind; und n den Wert 0 hat; oder worin Z fQr einen Rest der Formel (c-2) steht; -X^ =X2- einen Rest der 

50 Formel (x) oder (y) bedeutet; Y fOr Phenyl oder Halogenphenyl steht; R^^ Wasserstoff ist; R^' 
Wasserstoff oder Ci -* -AlkyI darstellt: und n den Wert 0 hat. 

a Pharmazeutlsche Zusammensetzung. umfassend einen geeigneten pharmazeutischen Trager und als 
wirksamen Bestandteil eine therapeutisch wirksame Menge einer chemlschen Verbindung. wie in einem 
55 der Anspruche 1 bis 7 beansprucht. 

9. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung nach Anspruch 8, dadurch 
gekennzeichnet, daB eine therapeutisch wirksame Menge einer Verbindung nach einem der AnsprUche 
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1 bis 7 innig mit einem geelgneten pharmazeutischen Trager vermischt wird. 

10. Verbindung nach einem der Anspruche 1 bis 7 zur Verwendung als ein Medikament. 

5 11. Verfahren zur Herstellung einer chemischen Verbindung nach einem der Anspruclie 1 bis 7, gekenn- 
zeichnet durch 

a) N-Alkylieren eines Azols der Forme! (II) oder eines Alkalimetallsalzes hievon 



10 



15 



20 



25 



30 



35 



40 



45 



50 



H 

worin R. X', wie unter Formel (I) definiert sind, mit einem Chlnolin-, Chinolinon-, Chlnazolin- oder 
Chinoxalinderivat der Formel 



W— Cft— Z (III), 



worin Y und Z wie unter Formel (I) definiert sind und W eine reaktionsfShige Leaving-Gruppe 
bezeichnet; 

b) N-Alkyiieren eines Azols der Formel 



R 



55 



worin R wie unter Formel (1) definiert ist und eine Schutzgruppe bezeichnet, mit einem Chlnolin-, 
Chinolinon-, Chinazolin- oder Chinoxalinderivat der Formel 



W— <:H— Z (III), 



worin Y und Z wie unter Formel (I) definiert sind und W eine reaktionsfahige Leaving-Gruppe 
bezeichnet, unter Ausbildung einer Verbindung der Formel 

R 

a-x) : 

Y-CH-Z 
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c) Endo-N-alkylieren eines Azols der Formel 



./-N-NH, 



worin R wie unter Formel (I) definiert ist, mit einem Chinolin-, Chinolinon-, Chinazolin- oder 
Chinoxalinderivat der Formel 

»— CH— Z (III), 



worin Y und Z wie unter Formel (1) definiert sind und W eine reaktionsfShige Leaving-Gruppe 
bezeichnet, und anschl1e8endes Oeaminieren des so erhaltenen Triazollumsalzes 



L Y-CH-Z -! 



unter Ausbildung einer Verbindung der Formel 

R 

N 

Y-CH-Z 



a-y) ; 



d) Umsetzen einer Verbindung der Formel 



OH 



CH 



(V) 



mit einem Reagens der Formel 



R— L N-X-N — |-R 



(Vl) 



in einem geeigneten Ldsungsmittel; 
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e) reduktives Alkylieren eines Ketons Oder Aldehyds der Formel 



mit einem Azol der Formel 



O 

II 



^C^ (VTI) 



R 
H 



(11) 



durch RUhren und Erwarmen der Reagenzien in AmeisensSure Oder Formamiden in Anwesenhelt 

eines sauren Katalysators; 

0 Cyclisieren eines Zwischenprodukts der Formel 



R 

N-l-X' 

II 

N 

I 



CH- 




NR'-C-CHR^-C~R^ 



(IX) 



in Anwesenheit einer Saure, unter Ausbildung einer Verbindung der Formel 




a-a-l) ; 



g) Cyclisieren" eines Zwischenprodukts der Formel 



R 

X2 il 

NR'-C-CR^^CR^-CeHs 

Y 



(X) 



in Anwesenheit einer geeigneten Lewis-Saure. unter Ausbildung einer Verbindung der Formel (l-a-1); 
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h) Cyclisieren eines Zwischenprodukts der Formel 




in Anwesenheit einer Saure, unter Ausbildung einer Verbindung der Formel (l-a-1); 
i) Cyclisieren eines Zwischenprodukts der Formel 




unter Ausbildung einer Verbindung der Formel (l-a-1); 
j) Cyclisieren eines Zwischenprodukts der Formel 




NHR* 

CHR^-CHR^-COOR^^ 



unter Ausbildung einer Verbindung der Formel 

R 




a-a-2) 
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k) Cyclisieren eines Zwischenprodukts der Formel 



10 



R 

N-/-X' 
II 

'N'' ^N=CR'-CHR«-C-R» 



I. 



O 




(xrv) 



in Anwesenheit eines Dehydratisierungsmittels, unter Ausbildung einer Verbindung der Formel 



15 



20 



^ Y 




25 



I) Kondensleren eines Anilins der Formel 



30 



35 



R 

'* ' II 



I' 




NH2 



(vni) 



40 



mit einem a,/8-ungesattigten Carbonylsynthon der Formel 



HC^ 



0:=C^ "R^ 
I 



(XV) 



so 



in Anwesenheit einer SSure und eines milden Oxidationsmittels. unter Ausbildung einer Verbindung 
der Formel (l-a-3); 



55 
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m) Kondensieren eines ortho-Acylanilins der Formel 



R 

N-/-X' 



11 



NH2 



II 

0 



(XVD 



mit einem Keton Oder Aldehyd der Formel 



(xvn) 



unter Ausbildung einer Verbindung der Formel (l-a-3); 
n) Cycllsleren eines Zwischenprodukts der Formel 



R 

II 



(XVni) 



in Anwesenheit eines geeigneten Dehydratisierungsmittels, unter Ausbildung einer Verbindung der 
Formel 




(I-a-4-a) ; 
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0) Cyclisieren eines Zwischenprodukts der Formel 



R 

N-l-X' 



NH2 



CH2-NHR'* 



(XIX) 



mit einer CarbonsSure der Formel 



O 

!l 



r13_C-0H (XX) 



Oder einem funktionellen Derivat hievon in einem reaktionsinerten Ldsungsmittel, unter Ausbildung 
einer Verbindung der Formel 



R 

N-l-X' 




a-b-1) ; 



p) Cyclisieren eines Zwischenprodukts der Formel 



R 

N-/-X' 
N 

Y-CH- 




0 

il 

NH-C-R'3 



(XXI) 



in einem reaktionsinerten LSsungsmittel, unter Ausbildung einer Verbindung der Formel (l-b-1); 
q) Cyclisieren eines Zwischenprodukts der Formel 
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mit einem Reagens der Formel L-C( = X3)-L (XXII). worin L eine reaktionsfahlge Leavlng-Gruppe 
bezeichnet und X^ Sauerstoff Oder Schwefel darstellt. unter Ausbildung einer Verbindung der Formel 



R 




r) Reduzieren und Kortdensieren eines Zwischenprodukts der Formel 



M-/-X' 
N 

Y-CH— 




II 

NR'5-C-L' 



CH=NR'* 



(XXm) , 



worin L' eine reaktionsfShige Leaving-Gruppe bezeiclinet, in einem reaktionsinerten LdsungsmiRel 
und in Anwesenheit eines Reduktionsmittels, unter Ausbildung einer Verbindung der Formel (l-b-2); 
s) Umsetzen eines Zwischenprodulds der Formel 



R 

N-/-X' 

'1 II 



0 

•J -vi II 



Y-CHHr 



CHO 



(xxrv) 



mIt Ammonial( in einem reaktionsinerten Ldsungsmittel, unter Ausbildung einer Verbindung der 
Formel 



N-/-X' 

II 

N 



Y-CH- 




a-b.3) ; 
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t) Kondensieren eines Zwischenprodukts der Formel 




(XXV) , 



worin eine Leaving-Gruppe darstellt, mit Ammoniak, unter Ausbildung einer Verbindung der 
Formel 




u) Cyclisieren eines Zwischenprodukts der Formel 




R^' O 

I !l il 



(XXVI) 



in Anwesenheit eines Dehydratisierungsmittels, unter Ausbildung einer Verbindung der Formel (l-b- 
4); 

v) Kondensieren eines Zwischenprodukts der Formel 



R 

N-l-X' 



NHR^ 
C-MHR^' 

.1 

0 



(xxvn) 



mit einem Reagens der Formel L-C( = X3)-L (XXII) In einem reaktlonsinerten L5sungsmittel, unter 
Ausbildung einer Verbindung der Formel 
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R 




a-b-5) ; 



w) Cyclisieren eines Zwischenprodukts der Formel 



R 

N-l-X' 

CK—^ 1 

l( 
0 



mit einer CarbonsSure der Formel R^^-COOH p<XIX) oder einem funktionellen Derivat hievon, unter 
Ausbildung einer Verbindung der Formel 



R 




a-b-6) ; 



o 



x) Kondensieren eines ortho-Benzoldiamins der Formel 



N-l-X' 




(XXX-a) 



mit einem 1.2-Diketon der Formel r2''-'-C( = 0)-C(=0)-R25 (XXXI) in einem realdionsinerten 
LSsungsmittel, unter Ausbildung einer Verbindung der Formel 
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N-/-X' 
I' V 

I 

CH— 

I 

Y 



a<-l-a) ; 



10 



y) Cyclisieren eines (1H-Azol-1-ylmethyl)-sub$tituierten ortho-Diamins der Formel 



rs 



20 



R 

N-/-X' 
N 

I 

CH— 

I 

Y 



,NHR' 



;6 



(XXX-b) 



25 



30 



mit einer o-Ketosaure der Fomel HO-C( = 0)-C(=0)-R^ Oder einem funktionellen Derivat hievon in 
einem reaktionsinerten LSsungsmittel, unter Ausbildung einer Verbindung der Formel 



R 

I' > 



)26 



N 
CH- 

\ 
I 

Y 



I 

.N O 



a<-2-a) ; 



35 



z) Reduzleren und Cyclisieren eines Zwischenprodukts der Formel 



40 



45 




0 O 

-) II 

nr^-c-c-r" 



(xxxm-b) 



50 



In einem reaktionsinerten Losungsmittel, unter Ausbildung einer Verbindung der Formel (l-c-2-a); 
aa) Cyclisieren eines ortho-Nitroanilids mit einem Gehalt an einer geeignet aktivierten Methytengrup- 
pe mit der Formel 



55 
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(XXXIV-a) 



Y 



in einem reaktionsinerten LOsungsmittel, unter Ausbildung einer Verbindung der Formel 



R 

N-7-X' 




a<-2-b) ; 



bb) Cyclisieren eines ortho-Anilids der Formel 




worin P eine Aktivierungsgruppe bedeutet, in einem reaktionsinerten LSsungsmittel, unter Ausbildung 

einer Verbindung der Formel (l-c-2-b); 

cc) Kondensieren eines Zwischenprodukts der Formel 



R 




(XXX<) 



mit OxalsSure HO-C( = 0)-C( = 0)-0H oder einem funktionellen Derivat hievon, unter Ausbildung einer 
Verbindung der Formel 



138 



4, 



EP 0 371 564 B1 



R 



5 




dd) Kondensieren eines ortho-Diamins der Formet 



T5 



20 



R 



CH- 

I 




30 



NHR 



(XXX-cD 



25 



mit einer a-HaiogensMure der Formel 



OH 



30 



c=o 



Halogen - CH 



(XXXVI) 



35 



r31 



40 



45 



Oder einem funktionellen Oerivat hievon in einem reaktionsinerten Losungsmittei, unter Ausbildung 
einer Verbindung der Formel 



N-tx' 
1' > 



>30 



N 



50 



55 
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ee) Reduzieren eines substituierten ortho-Nitrophenylglycins der Formel 
R 

N--X' 



^Anh-ch-c-oh ^ 
y I I II 

R» R" O 

in einem reaktionsinerten Ldsungsmittel unter Ausbildung einer Verbindung der Formel 

R 

C > H 



CH— ! a<-4-a); 
Y b32 



ff) Cyclisleren eines Zwischenprodukts der Formel 

R 

N-CH2-|-CH(0R'*)i 

R^S-^j^H (XXXVm) 

I 

Y-CH-Z 

und Desulfurieren des so erhaltenen Zwischenprodukts der Formel 



R 




(KL) 



Y-CH-Z 



unter Ausbildung einer Verbindung der Formel 



R 




a-x); 



I 

Y-CH-Z 
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gg) Umsetzen eines Zwischenprodukts der Formel 



NH-NH2 



Y — 



CH — Z 



(XL) 



mit s-TriazIn, unter Ausbildung einer Verbindung der Formel 




a-y); 



Y-CH-Z 



Oder gegebenenfalls OberfOhren der Verblndungen der Formel (I) Inelnander nach bekannten 
Gruppentransformationsverfahren, und gewunschtenfalls OberfUhren der Verbindungen der Formel (I) 
in eine therapeutlsch wirksame nicht-toxische Saureadditionssalzform durch Behandlung mit einer 
entsprechenden Saure, Oder umgekehrt OberfUhren des Saureadditionssalzes in die freie Basenform 
mit Alkali; und/oder Bereiten stereochemisch isomerer Formen hievon. 

Patentanspruch fUr folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung einer chemischen Verbindung mit der Formel 



eines pharmazeutisch annehmbaren Saureadditionssalzes hievon oder einer stereochemisch isomeren 
Form hievon, worin 

-X^ = X2- einen zweiwertigen Rest mit der Formel 

-CH = CH- (X). 

-CH = N- (y)oder 

-N = CH- (z) 

bedeutet; 

R fOr Wasserstoff oder Ci -s -Alky I steht; 

Y fUr Wasserstoff. Ci-io-Alkyl, Ca-s-Cycloalkyl, Ar\ Ar2-Ci-6-Alkyl. C2-6-Alkenyl oder C2-6- 
Alkinyl steht; 

Z einen Rest der Formel 




I 




141 



EP 0 371 564 B1 




darstellt. worin ^ . 

R\ und jeweils unabhSngig Wasserstoff. Ci -e-AlkyI oder Ar^-Ci -6 -Alky! bedeuten; 

R2. Rs, R8 und R^2 jeweils unabhSngig Wasserstoff. Ci-6-Alkyl oder Ar^ bedeuten; 

R3, R^ und R'^ jeweils unabhangig Wasserstoff Oder Ci-6-Alkyl bedeuten; 

R' und R9 jeweils unabhangig Wasserstoff, Ci-c-Alkyl. Ci-G-Alkyloxy. Halogen, Amino oder Mono- 
Oder Di(Ci -6-alkyl)amino bedeuten; oder 

Z einen Rest der Formel 



rrV"" _rvV' 

(b-1) 02) 




(b-4) (b-5) (b.6) 



darstellt. worin 

R13, R17 und R22 jeweils unabhangig Wasserstoff. Halogen. Ci-e-Alkyl. Tnfluormethyl, Ci-e- 
Alkyloxy, Ar^. Ar^-Ci -e-AIkyl. Amino oder Mono- Oder Di(Ci-6-alkyl)amino bedeuten; 

Ri^. Rie und R21 jeweils unabhangig Wasserstoff. Ci -e-Alkyl. Ar^ oder Ar^-Ci -6-Alkyi bedeuten; 
Ris', R18 und R20 jeweils unabhangig Wasserstoff. Ci-s-AlkyI oder Ar^-Ci-e-Alkyl bedeuten; 
R19 Wasserstoff oder Ci-s-AlkyI bedeutet; 

R23 Wasserstoff. Ci-6-Alkyl, Ar^-Ci-s-Alkyl, Amino oder Mono(Ci-6-alkyl)amino bedeutet; 
X3 fur 0 Oder S steht; oder 
Z einen Rest der Formel 



^16 r2» r30 r 



33 



.^^v^o <^V° .-^"-^^ 



k R" . R'" 

(C.2) ^"^^ ("=^> ^'-^^ 
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darstellt, worin 

R2* Wasserstoff, Halogen, Ci-s-AlkyI, Ci-c-Alkyloxy, Amino, Mono- oder Di(Ci-6-alkyl)amino, Ar^ 
Oder Imidazolyl bedeutet; 

R25 Wasserstoff, Ci-.6-Alkyl oder Ar^ bedeutet; 

und jeweils unabhSngig Wasserstoff. Ci-s-Alkyl, Ar^-Ci-s-Alkyl. Amino oder Mono(Ci-6- 
alkyl)amino bedeuten; 

und R3^ jeweils unabhangig Wasserstoff, Ci-e-AlkyI, Ar\ Ci-e-Alkylcarbonyl, Ar^-Carbonyl, 
Ci-6-Alkyloxycarbonyl, Carboxyl. Ci-s-Alkyloxycarbonyl-Ci-^-alkyl. Aminocarbonyl oder Cyano be- 
deuten; 

R28 R29^ R32^ R33 up^j R34 jevyells unabhSngig Wasserstoff, Ci-6-Alkyl oder Ar^-Ci-s-Alkyl 
bedeuten; 

n den Wert 0 oder 1 aufweist; und 

Ar^ fQr Phenyl, substituiertes Phenyl, Naphthailnyl. Pyrldinyl. Imidazolyl, Triazolyl, Thienyl, Furanyl 
Oder Thiazolyl steht und Ar^ Phenyl oder substituiertes Phenyl bedeutet: wobei das genannte substitu- 
lerte Phenyl in Ar^ oder Ar^ ein Phenyl ist das durch 1 , 2 oder 3 Substituenten' substitulert 1st. die 
jeweils unabhangig unter Halogen, Hydroxy, Trifluormethyl, Ci-6-Alkyl, Ci-s-Alkyloxy, Cyano, Amino, 
Mono- und Di(Ci-6-alkyl)amino, Nitro, Carboxyl, Formyl und Ci -e-Alkyloxycarbonyl ausgewahit sind, 
gekennzeichnet durch 

a) N-Alkylieren eines Azols der Forme! (II) Oder eines Alkalimetallsalzes hievon 



R 

X2 ® 



N 
H 

worin R, X\ wie unter Formel (I) definlert sind, mit einem Chinolin-, Chlnolinon-. Chinazolln- Oder 
Chinoxalinderivat der Formel 



W— Clf— Z (III), 



worin Y und Z wie unter Formel (I) definiert sind und W eine reaktionsfahige Leaving-Gruppe 
bezelchnet; 

b) N-Alkylieren eines Azols der Formel 



R 




worin R wie unter Formel (I) definiert ist und P^ eine Schutzgruppe bezelchnet, mit einem Chinolin-, 
Chlnolinon-. Chinazolin- oder Chinoxalinderivat der Formel 



W— CH— Z (III), 



worin Y und Z wie unter Formel (I) definiert sind und W eine reaktionsfahige Leaving-Gruppe 
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bezeichnet, unter Ausbildung einer Verbindung der Formal 



R 




a-x) ; 



I 



Y-CH-Z 
c) Endo-N-alkylieren eines Azols der Formel 



R 




(n-y) 



worin R wie unter Formel (I) definiert ist, mit einem Chinolin-, Chlnolinon-, Chinazolin- Oder 
Chinoxalinderivat der Formel 



W— C»— Z (III), 



worin Y und Z wie unter Formel (I) definiert sind und W eine reaktlonsfShige Leaving-Gruppe 
bezeichnet, und anschllefiendes Deaminieren des so erhaltenen Triazoliumsalzes 




unter Ausbildung einer Verbindung der Formel 



R 

> a-y) : 



Y-CH— Z 
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d) Umsetzen einer Verbindung der Formel 



OH 



Y \ 



^•1 



mit einem Reagens der Formel 



in einem geeigneten Losungsmtttel; 

e) reduictives Aikylleren eines Ketons Oder Aidehyds der Formel 



O 



mit einem Azoi der Formel 



R 




durch RGhren und Erwarmen der Reagenzien in AmeisensSure Oder Formamlden In Anwesenhelt 

eines sauren Katalysators; 

f) CycHsleren eines Zwischenprodukts der Formel 




0 

II 



nri-c-chr2-c-r3 



(DO 



in Anwesenhelt einer SSure, unter Ausbildung einer Verbindung der Formel 
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g) Cyclisieren eines Zwischenprodukts der Formel 




in Anwesenheit einer geeigneten Lewis-Saure, unter Ausbildung einer Verbindung der Formel (l-a-1); 
h) Cyclisieren eines Zwischenprodukts der Formel 



R 



N 
I 

CH- 



NR' -C -CR?=CR'-0-CM-AllQrl 



(XI) 



in Anwesenheit einer Saure, unter Ausbildung einer Verbindung der Formel (l-a-1 ); 
i) Cyclisieren eines Zwischenprodukts der Formel 



N X' 

II 




unter Ausbildung einer Verbindung der Formel ()-a-1): 
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j) Cyclisieren eines Zwischenprodukts der Formel 



R 

l..> 



^ ^•'^chr«-chr^-coor" 



unter Ausbildung einer Verfoindung der Formel 




k) Cyclisieren eines Zwischenprodukts der Formel 




n«cr'-chr«-c-r' 



(XIV) 



in Anwesenheit eines Dehydratisierungsmittels, unter Ausbildung einer Verbindung der Formel 




a-a-3) ; 
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I) Kondensieren eines Anilins der Formel 




mit einem a./9-ungesSttjgten Carbonylsynthon der Formel 



HC" 



R' 



I 

in Anwesenheit einer Saure und eines milden Oxidationsmitteis, unter Ausbildung einer Verbindung 
der Formel (l-a-3); 

m) Kondensieren eines ortho-Acylanilins der Formel 




mit einem Keton oder Aldehyd der Formel 




unter Ausbildung einer Verbindung der Formel (l-a-3); 
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n) Cyclisieren eines Zwischenprodukts der Formel 



R 

1! ' II 0 

|i ^2 II 

^n"' N=CR"-CHR'^-C-0-CM-Alkyl 



(xvni) 



in Anwesenheit eines geelgneten Dehydratisierungsmittels. unter Ausbildung einer Verbindung der 
Formel 




0) Cyclisieren eines Zwischenprodukts der Formel 



R 

II 




NH2 



CHz-NHR'* 



(XK) 



mit einer CarbonsSure der Formel 



0 

!l 



Ri3_c_oH (XX) 



Oder einem funktionellen Derivat hievon in einem reaktionsinerten Losungsmittel, unter Ausbildung 
einer Verbindung der Formel 
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p) Cyclisieren eines Zwischenprodukts der Formel 



R 



N-/-X' o 

Y-CH-X (XXD 



in einem reaktionsinerten LSsungsmittel, unter Ausbildung einer Verbindung der Formel (l-b-1); 
q) Cyclisieren eines Zwischenprodukts der Formel 




mit einem Reagens der Formel L-C( = X3)-L (XXII), worin L eine reaktionsfShige Leaving-Gruppe 
bezeichnet und X^ Sauerstoff Oder Schwefel darsteitt, unter Ausbildung einer Verbindung der Formel 



R 




a-b-2) ; 



r) Reduzieren und Kondensieren eines Zwischenprodukts der Formel 



R 

N-/-X' 



N 

Y-CH- 




, n 
nr'*-c-l' 



ch=nr'* 



(xxm) , 



worin U eine reaktionsfShige Leaving-Gruppe bezeichnet, in einem reaktionsinerten Ldsungsmittel 
und in Anwesenheit eines Reduktionsmittels, unter Ausbildung einer Verbindung der Formel (l-b-2); 
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s) Umsetzen eines Zwischenprodukts der Formel 



R 

N-/-X' 



N 

Y-CH- 




O 

NH— C-R" 



CHO 



(XXIV) 



mit Ammoniak in einem reaktionsinerten Ldsungsmittel, unter Ausbildung einer Veibindung der 
Formel 




a-M) ; 



t) Kondensieren eines Zwischenprodukts der Formel 



X' 



c-rw 

II 

o 



(XXV) , 



worin V eine Leaving-Gruppe darstellt, mit Ammoniak, unter Ausbildung einer Verbindung der 
Formel 




a-b4) 



151 



EP 0 371 564 B1 



u) Cyclisieren eines Zwischenprodukts der Formel 



R 

N-l-X' 
II 




R" X' o 

I II II 

N — C— NH-C-R"^ 



(XXVI) 



in Anwesenheit eines Dehydratisierungsmittels, unter Ausbildung einer Verbindung der Formel (l-b- 
4); 

v) Kondensieren eines Zwischenprodulcts der Formel 



R 

N-|-X» 



CH- 



c-nhr" 

II 

o 



(xxvn) 



mit einem Reagens der Formel L-C( = X^y-L QCKW) in einem reaktionsinerten LosungsmiHel, unter 
Ausbildung einer Verbindung der Formel 




a-b-5) ; 



w) Cyclisieren eines Zwisclienprodulds der Formel 



R 

N-/-X' 

II ( II 



II 
X2 



CH- 




NH2 



C-NHR23 

II 

0 



pcxvni) 



mit einer Carbons9ure der Formel R^-COOH (XXIX) Oder einem funlrtionellen Oerivat hievon, 
unter Ausbildung einer Verbindung der Formel 
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R 




x) Kondensieren eines ortho-Benzoldiamins der Formel 



R 




(XXX-a) 



mit einem 1,2-Diketon der Formel R^*''-C( = 0)-C( = 0)-R^ (XXXI) in einem reaktionslnerten 
LSsungsmlttel, unter Ausbildung einer Verblndung der Formel 



R 




a-c-u) ; 



y) Cycllsieren eines (1H-Azol-1-ylmethyl)-substituierten ortho-Dlamins der Formel 



R 




(XXX-b) 



mit einer a-KetosSure der Formel HO-C( = 0>-C( = O-R^' Oder einem funktionellen Derivat hievon in 
einem reaktionslnerten Ldsungsmittel, unter Ausbildung einer Verbindung der Formel 



153 



EP 0 371 564 B1 



R 




a-c-2-a); 



z) Reduzieren und Cyclisieren eines Zwischenprodukts der Formel 



R 




(xxxm-b) 



Y 



in einem reaktionsinerten Losungsmittel, unter Ausbildung einer Verbindung der Formel (l-c-2-a); 
aa) Cyclisieren eines ortho-Nitroanilids mit einem Qehalt an einer geeignet aktivlerten Methylengrup- 
pe mit der Formel 



R 

I' 

V 

I 

CH— 



O 

II 



,NR^-C-CH2-R" 



(XXXIV-a) 



in einem reaktionsinerten LSsungsmittel, unter Ausbildung einer Verbindung der Formel 



R 



N 

I 

CH- 
I 

Y 




^26 



N 



T 

O 



(I-c-2-b) ; 
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bb) Cyclisieren eines ortho-Anilids der Formet 



70 




0 

II 



15 



worin P eine Aktlvlerungsgruppe bedeutet, in einem reaktionsinerten L5sungsmittel, unter Ausbildung 

einer Verbindung der Formel (l-c-2-b); 

cc) Kondensieren eines Zwischenprodukts der Formel 



20 



R 

II / . 



26 



CH- 

I 

Y 




30 



35 



mit OxalsSure HO-C( = 0)-C(-0)-OH oder einem funktionellen Derivat hievon. unter Ausbildung einer 
Vertindung der Formel 



R 

N--X' 



a-c-3) ; 



40 



dd) Kondensieren eines ortho-Oiamlns der Formel 



45 



50 



R 

I' X» 



CH- 

I 

Y 




NHR^" 



NHR 



32 



(XXX-d) 



mit einer a-Halogensaure der Formel 
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OH 



C=0 



Halogen - CH 



(XXXVI) 



r31 

Oder einem funktionellen Derivat hievon in einem reakUonsinerten LSsungsmittel, unter Ausbildung 
einer Verbindung der Formel 



R 



CH- 

I 

Y 



»30 



o32 



a-c-4) ; 



ee) Reduzieren eines substituierten ortho-Nitrophenylglycins der Formel 



R 

I 

CH— 




NO2 



NH-CH-C-OH 
I I II 
R« r3» O 



Goccvn) 



in 



einem reaktionsinerten LSsungsmittel unter Ausbildung einer Verbindung der Formel 



R 

N-i-X» 

V 

I 

Y 



H 



.0 



ff-c-4.a) ; 



»32 
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ff) Cyclisieren einss Zwischenprodukts der Formel 



R 

N-CHj-i— CH(0R^«)2 

S-^NH (XXXVm) 
I 

Y-CH-Z 



und Oesulfurieren des so erhaltenen Zwischenprodukts der Formel 

R 



A J 



Y-CH-Z 



unter Ausbildung einer Verbindung der Formel 



R 



VJ 



I 

Y-CH-Z 

gg) Umsetzen eines Zwischenprodukts der Fomnel 

NH-NH2 
I 

Y - CH - Z (XL) 
mit s-Trlazin, unter Ausbildung einer Verbindung der Formel 

^ — n 

a-y); 

I 

Y-CH-Z 



Oder gegebenenfalls UberfOhren der Verbindungen der Formel (!) ineinander nach bekannten 
Gruppentransformationsverfahren, und gewOnschtenfalls OberfUhren der Verbindungen der Formel (I) 
50 in eine therapeutisch wirksame nicht-toxische Saureadditionssaizform durch Behandlung mit einer 

entsprechenden Saure, Oder umgekehrt OberfUhren des Saureadditionssalzes in die freie Basenform 
mit Alkali; und/oder Bereiten stereochemisch isomerer Formen hievon. 
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Revendicatlons 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Compost chimique ayant la formula 



R 



10 




(D 



un sel d'addition d'acide acceptable sur le plan pharmaceutlque de celui-ci ou une forme st^reochimi- 

quement isom&re de celui-cl, dans lequel 

•Xi =y?- est un radical bivalent ayant la formule 

20 -CH = CH- (X), 

-CH = N- (y), ou 

-N = CH- (z); 

25 

R est un atome d'hydrogene ou un groupe alkyle en Ci a Ce; 

Y est un atome d'hydrogene, un groupe alkyle en Ci a Cio. cycloalkyle en Ca ^ C?, Ar\ Ar2-alkyle(en 
Ci a Cs). alc6nyle en C2 Si Cc ou alcynyle en C2 i Cs; 
Z est un radical de formule 




40 



dans iaquelle 

H\ R* et R^° sont chacun independamment un atome d'hydrogene. un groupe alkyle en Ci ^ Ce ou 
Ar2-alkyle(en Ci ^ Ce): 

45 R2, R5 , et R^2 sont chacun independamment un atome d'hydrogfene, un groupe alkyle en Ci i Cs 
ou Ar^ ; 

R3, R^ et R^' sont chacun independamment un atome d'hydrogene, ou un groupe alkyle en Ci S Ce ; 
R' et R3 sont chacun Independamment un atome d'hydrogene. un radical alkyle en Ci ^ Cs. alkyloxy 
en Ci ^ Cs. halogeno, amino, ou mono ou di(alkyl en Ci i Cs) amino; ou 
50 Z est un radical de formule 
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Cb-l) (b-2) 0>3) 





o o 
(*^-^> {b-5) (b-6) 

dans laquelle 

R^^, R^^ et R^ sont chacun indSpendamment un atome d*hydrog§ne, un radical halog^no, alkyle en Ci 
h Cs, trifluoromethyle, atkyloxy en Ci ^ Cs, Ar^. Ai^ -alkyle(en Ci k Ce). amino ou mono- ou dl(alkyl en 

Ci a Cc) amino; 

R^*, R^^ et R2^ sont chacun Ind^pendamment un atome d'hydrogfene, un groupe alkyle en Ci a Ce, Ar^ 
ou Ar2-alkyle(en Ci k Cb ); 

R^5 , R^^ et R20 sont chacun ind^pendamment un atome d'hydrogdne, un groupe alkyle en Ci S Ce ou 
Ar2.alkyle(en Ci ^ Ce ); 

R^^ est un atome d'hydrog^ne ou un groupe alkyle en Ci ^ Ce; 

R^3 est un atome d'hydrog^ne. un groupe alkyle en Ci ^ Cg . Ar^-alkyle(en Ci ^ Ce). amino ou mono- 
(alkyl en Ci hCk) amino; 

est O ou S ; ou 
Z est un radical de formule 




dans taquelle 

R^ est un atome d'hydrog&ne, d'hatog&ne. un groupe alkyle en Ci Ce. alkyloxy en Ci en Ce, amino. 

mono- ou di(alkyl en Ci ^ C6)amlno, Ar^ ou imidazolyle; 

R2S est un atome d'hydrog^ne, un groupe alkyle en Ci Si Cs ou Ar^; 

R26 PJ30 5Qp^ chacun ind^pendamment un atome d'hydrog5ne, un groupe alkyle en Ci St Cg, Ar^- 
alkyle(en Ci ^ Ce). un groupe amino, ou mono(aikyl en Ci ^ Ce) amino; 

R2' et R31 sont chacun ind6pendamment un atome d'hydroglne, un groupe alkyle en Ci St Cs. Ar\ 
alkyl(en Ci h C6)carbonyle, Ar^-carbonyle, alkyl(8n Ci a Ce )oxycarbonyle, carboxyle, alkyl(en Ci & Cc 
)oxycarbonyle-alkyle(en Ci a C4), aminocarbonyle ou cyano; 

R28, R29, R32 et R3* sont chacun ind^pendamment un atome d'hydrogfene, un groupe alkyle en Ci & Ce 

ou Ar2-alkyl8(en Ci ^ Ce ); 
n vaut 0 ou 1 ; et 

Ar^ est un groupe ph^nyle, ph^nyle substitu^, naphtal^nyle. pyridinyle, imidazolyle, triasolyle. thienyle. 
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furanyle ou thiazolyle et Ar« est un groupe ph^nyle ou ph6nyle substitu6: ledit groups ph^nyle substitu4 
en Ar' ou Ar^ itant un group© phenyls substitue avec 1. 2 ou 3 substituants choisis chacun 
ind^pendamment parmi les radicaux halogeno. hydroxy, trifluoromethyle, alkyle en C, a Cs. alkyloxy en 
C, a Cs. cyano. amino, mono- et di(alkyl8 en Ci k Cs)amino. nitro. carboxyle. formyle et alkyl(en Ci i 
Cs)oxycarbonyle. 

2. Compose selon la revendication 1 . dans lequel R est un atome d'hydrog&ne ou un groupe alkyle en Ci 
a C*- Y est un atome d'hydrogene, un groupe alkyle en Ci ^ Cs, un groupe cycloalkyle en Ca a C?, un 
orouoe ph6nyle. ph^nyle substitu6. pyrldinyle. imidazolyle ou thienyle; et Z est un radical de formule 
(a-1) (a-2), (a-3) ou (a-4) dans lequel R', R^ R«. R', RS R«. R^°. et R'^ sont chacun 
ind6pendamment un atome d'hydrogfene ou un groupe alkyle en C, k et R' et R' sont chacun 
ind^pendamment un atome d hydrogfene un groupe alkyle en Ci k C*. alkyloxy en d k C« ou un 
atome d'halogfene; ou Z est un radical de formule (b-l). (b-2), (b-3). (b-4), (b-5) ou {b-6) dans laquelle 
R'3 est un atome d'hydrogene, un groupe alkyle en C, a C», un groupe trifluoromethyle ou ph6nyle. 
R14 est un atome d'hydrogfene, un groupe alkyle en Ci & C4. un groupe ph^nyle ou ph^nylalkyle en 
C, a C*. R's est un atome d hydrogene ou un groupe alkyle en Ci ^ C* substitui avec un phenyle. 
R16 R17 RI8 R19 et R20 sont chacun independamment un atome d hydrogfene ou un groupe alkyle en 
C, a C4. R2' est un atome d'hydrogene, un groupe alkyle en C, k C* ou un groupe ph^nylalkyle en Ci 
a U R22 est un atome d'hydrogene, un groupe amino ou mono ou di(alkyl(en Ci a Ci))amino, et R^^ 
est un atome d'hydrogene; ou Z est un radical de formule (c-1). (c-2). (c-3). (c-4) ou (c-5) dans laquelle 
R2* est un atome d'hydrogfene. d'halogene. un groupe alkyle en Ci a C*. alkyloxy en Ci kC*. ammo, 
mono- ou di(alkyl(en Ci k CO)amino, un groupe phenyle. phenyle substituS ou imidazolyle, R» est un 
atome d'hydrog&ne. un groupe alkyle en Ci ^ C*. phenyle ou phenyle substitu§, R» est un atome 
d'hydrogene, un groupe alkyle en C, k C*, amino. alkyl(en Ci k Cijamino ou alkyle en Ci a C* 
substitu^ avec un groupe phenyle ou phenyle substitu6; R*^ est un atome d'hydrogfene. un groupe 
alkyle en Ci Si C«. alkyl(en Ci a C«)oxycarbonyle-alkyle en Ci a Ct, phenyle. phenyle substitu6. 

alkyloxycarbonyle en Ci ^ C*. carboxyle. ph6nylcarbonyle. phenylcarbonyle substitu6. naphtaleny- 
le thienyle. furanyle. pyridlnyle ou imidazolyle; R» et R» sont chacun independamment un atome 
d'hydrogene ou un groupe alkyle en C, a C»; P?° est un atome d'hydrogene. un alkyle en Ci ^ C4. un 
groupe amino ou alkyle en Ci k C4 substitu^ avec un groupe phenyle ou phenyle substitue; R^' est un 
atome d'hydrogene. un groupe alkyle en C, e Cf , phenyle, phenyle substitue. cycloalkyle en Ca e C7, 
naphtaienyle. thienyle, pyrldinyle ou imidazolyle: R^^ est un atome d'hydrogene ou un groupe alkyle en 
Ci k C4. et R^ et R^* sont tous deux des atomes d'hydrogene. 

3. Compose selon la revendication 2. dans lequel -X' = X^- est un radical de formule (x) ou (y); et Y est un 
atome d'hydrogene, un groupe alkyle en Ci & C», cyclopropyle. cyctopentyle. cyclohexyle, imidazolyle. 
pyrldinyle, thienyle ou phenyle eventuellement substitue avec un ou substituant deux chacun choisi 
independamment parmi les radicaux halogeno. alkyle en C, e C4, alkyloxy en C, k C« et trifluorome- 
thyle. 

4. Compose selon la revendication 1 , dans lequel Z est un radical de formule (a-1 ) dans laquelle R' et R^ 
sont un atome d'hydrogene. est un atome d'hydrogene ou un groupe alkyle en Ci a C* et Y est un 
atom© d'hydrogene, un groupe alkyle en Ci k C* ou phenyle eventuellement substitue avec un ou 
deux atomes d'halogene; ou 

Z est un radical de formule (a-2) dans laquelle R*, R* et R« sont tous des atomes d'hydrogene, et Y 
est un atome d'hydrogene. un groupe alkyle en Ci e C*. cyclopropyle ou phenyle eventuellement 
substitue avec un ou deux atomes d'halogene; ou 

Z est un radical de formule (a-3) dans laquelle R' est un atome d'hydrogene. d'halogene ou un groupe 
alkyloxy en Ci k C*. R« est un atome d'hydrogene, R^ est un atome d'hydrogfene. un groupe alkyle en 
C, k Ca ou un groupe alkyloxy en Ci kCetf est un atome d'hydrogene, un groupe alkyle en Ci k 
C*, cyclopropyle, cyclohexyle. imidazolyle. thienyle ou phenyle eventuellement substitue avec un ou 
deux substituants chacun choisi independamment parmi les radicaux halogeno. alkyle en Ci & C*. 
alkyloxy en Ci k C* et trifluoromethyle; ou . 
Z est un radical ayant la formule (a-4) dans laquelle R'" et R'« sont des atomes d'hydrogene. R" est 
un groupe alkyle en Ci S C4 et Y est un atome d'hydrogene; ou 

Z est un radical de formule (b-2) dans laquelle R'^ est un atome d'hydrogene. R^* est un atome 
d'hydrogene ou un groupe alkyle en Ci Ji C* et Y est un atome d'hydrogene, un grcHipe alkyle en Ci k 
C*. pyridlnyle ou phenyle eventuellement substitue avec un ou deux atomes d'halogene; ou 
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2 est un radical do formule (b-3) dans laquelle R^^ est un groupe alkyle en Ci ^ C4 et Y est un groupe 
phenyle ou halog^noph^nyle; ou 

Z est un radical de formule (b-5) dans laquelle est un atome d'hydrogfene, R^^ est un atome 
d*hydrog6ne, un groupe alkyle en Ci k Ca ou ph^nylalkyle en Ci ^ Ci et Y est un atome d'hydrog^ne, 
5 un groupe ph6nyle ou halogenoph4nyle; ou 

2 est un radical de formule {b-6) dans laquelle est un atome d'hydrogene ou un groupe amino, R23 
est un atome d'hydrogene et Y est un atome d'hydrogfene, un groupe phenyle ou halogenophenyle; ou 
Z est un radical de formule (c-1) dans laquelle R^* est un atome d'hydrogfene, un groupe alkyle en Ci 

1 C4, un groupe alkyloxy en Ci ^ C4, un groupe halogeno. amino. di(alkyl(en Ci h C4))amlno. phenyle 
10 ou imidazolyle, R^^ est un atome d'hydrogene, un groupe alkyle en Ci k C* ou phenyle et Y est un 

atome d'hydrogfene, un groupe alkyle en Ci k Ca. thi^nyle. imidazolyle ou phenyle 6ventuellement 
substitu^ avec un ou deux substltuants cholsis parmi les radlcaux halog^no, alkyle en Ci ^ C^; alkyloxy 
en Ci k C* ou trifluorom^thyle: ou 

2 est un radical de formule (c-2) dans laquelle R^ est un atome d'hydrogene, un groupe alkyle en Ci 
15 e C4. amino ou un groupe alkyle en Ci k C4 substitud avec un groupe phenyle et R^^ est un atome 

d'hydrogfene, un groupe alkyle en Ci k C4 carboxyle. alkyl(en Ci k C4)oxycarbonyle, naphtalenyle, 
thl^nyle, pyridinyle, imidazolyle, phenyle ou phenyle substitu4 avec 1, 2 ou 3 substltuants chacun 
choisi ind^pendamment parmi les radicaux alkyle en Ci k Ca, alkyloxy en Ci ^ C4. halogeno, hydroxy 
et trifluoromethyle et Y est un atome d'hydrogene. un groupe alkyle en Ci ^ C4, un groupe 
20 cyclopropyle,cyclopentyle,cyclohexyle,imidazolyle,thi4nyle, pyridinyle ou phenyle eventuellement subs- 
titu^ avec un ou deux substltuants cholsis parmi les groupes halogdne, alkyle en Ci k (kt alkyloxy en 
Ci k C4 et trifluoromethyle. 

5. Compose selon la revendication 1 dans lequel Z est un radical de formule (a-1); R est un atome 
25 d'hydrogene: -X^=X2- est un radical de formule (x) ou (y); Y est un groupe isopropyle, phenyle ou 

halogenophenyle; R^ et R^ sent tous deux des atomes d'hydrogene; et R^ est un groupe methyle; ou 
dans lequel Z est un radical de formule (a-2); R est un atome d'hydrogene; -X^ = X^- est un radical de 
formule (x) ou (y); Y est un groupe cyclopropyle, phenyle ou halogenophenyle et R*. R^ et R^ sont 
tous des atomes d'hydrogene; ou dans lequel Z est un radical de formule (a-3); R est un atome 
30 d'hydrogene; -X^ s^X^- est un radical de formule (x) ou (y); Y est un groupe phenyle. halogenophenyle, 
dihalogenophenyle, methoxyphenyle ou cyclohexyle. 

6. Compose selon la revendication 1 , dans lequel Z est un radical de formule (b-2); -X^ = X^- est un radical 
de formule (x) ou (y); R est un atome d'hydrogene; R^^ est un atome d'hydrogene; R^^ est un atome 

35 d'hydrogene; et Y est un groupe phenyle, halogenophenyle ou propyle; ou dans lequel Z est un radical 
de formule (b-5); -X^ =X2- est un radical de formule (x) ou (y); R est un atome d'hydrogene, est un 
atome d'hydrogene; R^^ est un atome d'hydrogene, un groupe methyle ou alkyl(en Ci a C4) phenyle; 
et Y est un groupe phenyle ou halogenophenyle; ou dans lequel Z est un radical de formule {b-6); 
-X^=X2- est un radical de formule (x) ou (y); R est un atome d'hydrogene; est un atome 

40 d'hydrogene; R^^ est un atome d'hydrogene; et Y est un groupe phgnyle ou halogenophenyle. 

7. Compose selon la revendication 1 dans lequel Z est un radical de formule (c-1); -X^ =X2- est un radical 
de formule (x) ou (y); R est un atome d'hydrogene; R^* et R^ sont tous deux des atomes d'hydrogene 
et Y est un groupe phenyle ou halogenophenyle; ou dans lequel Z est un radical de formule (c-2); 

45 -X^ =X2- est un radical de formule (x) ou (y); R est un atome d'hydrogene; Y est un atome d'hydrogene, 
un groupe alkyle en Ci e C4. cyclopropyle, cyclopentyle ou cyclohexyle; R^^ est un atome d'hydroge- 
ne est un atome d'hydrogene, un groupe alkyle en Ci ^ C4 . un groupe naphtaienyle, thienyle. 
pyridinyle, Imidazolyle, phenyle ou phenyle substitue avec 1 ou 2 substltuants chacun choisi Indepen- 
damment parmi les radicaux methyle, halogeno, hydroxy et methoxy; et n vaut 0; ou dans lequel Z est 

50 un radical de formule (c-2); -X^ = X^- est un radical de formule (x) ou (y); Y est un groupe phenyle ou 
halogenophenyle; R^^ est un atome d'hydrogene; R^' est un atome d'hydrogene ou un groupe alkyle 
en Ci S C4 ; et n vaut 0. 

8. Composition pharmaceutique comprenant un vehicule pharmaceutique approprie et en tant qu'ingre- 
55 dient actif une quantite efflcace sur le plan therapeutlque d'un compose chimique selon Tune 

quelconque des revendlcations 117. 
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9. Proc^d4 de preparation d*une composition pharmaceutique seion la revendlcation 8, caractiris^ en ce 
qu'une quantity efficace sur le plan therapeutique d'un compose selon Tune quelconque des revendica- 
tions 1 ^ 7 est intimement melangee avec un vehlcule pharmaceutique appropri§. 

5 10. Compose selon I'une quelconque des revendications 1 k 7 pour une utilisation en tant que medica- 
ment. 

11. Precede pour la preparation d*un compose chimique selon Tune quelconque des revendications 1 k 7. 

caract^rise par : 

10 a) la N-alkyiation d'un azole de formule (II) ou d'un sel de m^tal alcalin de celui-ci 



N 
H 

20 dans laquelle R, X^ sont tels que definis sous la formule (I) avec un d4riv4 de quinoline. de 

quinolinone, de quinazoline ou de quinoxallne de formule 



25 



40 



45 



W-CH-Z (HI) 

y 



dans laquelle Y et Z sont tels que d^finls sous la formule (I) et W repr^sente un groupe quittant 
30 reactif; 

b) la N-alkylation d'un azole de formule 



35 pi 



"6 



dans laquelle R est tel que d^flni sous la formule (I) et represente un groupe protecteur avec un 
derive de quinoline, quinolinone, quinazoline ou quinoxaline de formule 

W-CH-Z (III) 
Y 



dans laquelle Y et Z sont tels que definis sous la formule (I) et W represente un groupe quittant 
50 reactif, obtenant ainsi un compose de formule 



55 
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16 



25 



R 

Y-CH-2 



10 c) I'endo-N-alkylation d'un azole de formule 



(O-y) 



20 dans laquelle R est tel que d^fini sous la formule (I) avec un d^riv^ de quinollne, quinollnone, 

quinazollne ou quinoxaline de formule 



W-CH-Z (III) 
I 

Y 



dans laquelle Y et Z sent tels que d^finls sous la formule (I) et W repr^sente un groupe quittant 
30 r^actif, la d^amination ult^rieure du sel de triazollum ainsi obtenu, 



35 



R 

I 

Y-CH— Z 



40 



preparant ainsi un compose de formule 



45 



50 



R 
N 

Y-CH— Z 



(l y) : 



55 
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d) ta reaction d'un compose de formule 



OH 
I 

/H (V) 



avec un rSactif de formule 



R— |- N-X-N -|-R 



CVI) 



dans un solvant appropri6; 

e) ralkylation r^ductrice d'une cetone ou d'un aldehyde de formule 



avec un azole de formule 



0 



R 

N-/-X' 
II ' <• 



N 
H 

en agitant et en chauffant les reactifs dans de I'acide formique ou des formamides en presence d'u 
catalyseur acide; 

f) la cyciisation d'un intermediaire de formule 



R 



I X^ " H 

^n'' ^ ,nr'-c-chr^-c-r' 




en presence d'un acide, obtenant ainsi un compost de formule 
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g) la cyclisation d'un interm^diaire de formule 



a-a-l) ; 



75 



20 



N-l-X 
ll I II 



N 
I 

CH- 




NTl'-C-CR^irCR'-QHj 



(X) 



25 



en presence d'un acide Lewis appropri^, obtenant ainsi un compost de formule (l-a-1); 
h) la cyclisation d'un intermediaire de formule 



30 



3S 



R 

N-l-X' 



N 
I 

CH- 




O 
II 



(XI) 



en presence d'un acide, obtenant ainsi un compost de formule (l-a-1 ); 
i) la cyclisation d'un intermediaire de formule 



40 



45 



N X* 

II 



N 
I 




CR^=CR^-COOR^^ 



(Xn) 



50 



obtenant ainsi un compost de formule (l-a-1); 
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j) la cyclisation d'un interm^diaire de formule 



R 



(xm) 



chr*-chr5-ccxdr" 



obtenant ainsi un compost de formule 




a-a-2) 



k) la cyclisation d'un intermediaire de formule 



R 

N-/-X' 



0 

M 



CH- 




n=cr'-chr'-c-r' 



(XIV) 



en presence d'un agent de d^shydratation, obtenant ainsi un compost de formule 

R 




a-a.3) ; 
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I) la condensation d'une aniline de formule 



N-l-X' 




(vni) 



avec un element de synthase non saturS en a-j9 de formule 



HC" 
II 



0=0" 
I 

R' 



en presence d'un acide et d'un agent oxydant doux, obtenant ainsi un compose de formule (l-a-3): 
m) la condensation d*une ortho-acylaniline de formule 



R 




(XVI) 



avec una c^tone ou un aldehyde de formule 



-R' 



V' 

H^C^ (XVD) 



obtenant ainsi un compost de formule (l-a-3); 



167 



EP 0 371 564 B1 



n) la cyclisation d'un intermediaire de formule 




0 
II 



N=:CR**-CHR*^-C-0-C|^alkyl 



(xvm) 



en presence d'un agent de d^shydratation appropri^, obtenant ainsi un compost de formule 

R 




O 



o) la cyclisation d'un intermediaire de formule 

R 




pax) 



avec un acide carboxylique de formule 



R^^ - C - OH 



(XX) 



ou un derive fonctionnel de celul-ci dans un solvant inerte k regard de la reaction, obtenant ainsi un 
compost de formule 



R 
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p) la cyclisation d'un intermgdiaire de formule 



R 

N-/-X> 

II 



II . 



N 

Y-cn 




0 

nh-c-r" 



(XXI) 



dans un solvant inerte ^ regard de la reaction, obtenant ainsi un compost de formule (l(b-1); 
q) la cyclisation d'un interm^diaire de formule 



R 

N-/-X' 



y-cn- 



IS 




NHR 



CXIXa) 



avec un reactif de formule L-C( = X3)-L (XXII) dans laquelle L repr^sente un groupe r^actif quittant 
et X^ est un atome d'oxyg^ne ou de soufre, obtenant ainsi un compost de formule 



R 

N-/-X' 



II 



N 

Y-CH- 




N 



a-b-2) ; 



r) la reaction et la condensation d'un interm^diaire de formule 



R 

N-/-X' 
1 ■' 



N 

Y-CH- 




NR'^-C-L' 



CH=NR'* 



(xxm) 



dans laquelle L' repr^sente un groupe quittant reactif dans un solvant inerte a regard de la reaction 
et en presence d'un agent r^ducteur, obtenant ainsi un compost de formule (l-b-2); 
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s) la reaction d'un interm^diaire de formule 



R 




(xxrv) 



avec de I'ammoniac dans un solvant inerte k regard de la reaction, obtenant ainsi un compost de 
formule 



R 




a-b-3) : 



t) la condensation d'un Interm^diaire de fonnule 



R 

N-/-X' 



nr"-c-l» 



(XXV) 



dans laquelle represente un groupe quittant avec de rammoniac, obtenant ainsi un compost de 
formule 



R 
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u) la cyclisation d'un interm^diaire ds formule 



R 

N-I-X' 

N 
I 

.CH— 




i II II 
N— C-NH-C-R"^ 



(XXVI) 



en presence d'un agent de d^shydratation, obtenant un compost de formule (l-b-4); 
v) la condensation d'un intermedlaire de formule 



R 

N-I-X' 
ti I 11 



N 

I 

CH- 




NHR* 



C-^rHR" 

o 



(XXVII) 



avec un r^actif de fbnnfiule L-C(-X3)-L (XXII) dans un solvant inerte \ regard de la reaction, 
obtenant ainsi un compost de fomnule 




a-b-5) : 



w) la cyclisation d'un intermedlaire de formule 



R 

N-/-X» 

If ( II 



II 



N' 
I 

CH- 




C— NHR^ 

II 

O 



(xxvm) 



avec un acide carboxyllque de formule R^z-COOH " (XXIX) ou un d^riv^ fonctionnel de celui-ci; 
obtenant ainsi un compost de formule 
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x) la condensation d'une ortho-benz6nediamine de formule 

R 

N-f-X' 
Y 



(XXX-a) 



avec une 1,2-dicetone de formule R**"»-C( = 0)-C( = 0)-R25 (XXXI) dans un solvant inerte k 
regard de la reaction obtanant ainsi un compost de formule 



R 

N-/-X' 

I 

CH— 
1 

Y 




N 



a-C-U) ; 



y) la cyclisation d'une ortho-dlamine substitute (1 H-azol-lylmtthyl) de formule 



R 

N-/-X' 
I 

CH— 
I 

Y 




hfHR' 



^^H2 



26 



(XXXb) 



avec un a-ceto-acide de formule HO-C( = 0)-C( = 0)-R^' ou un derive fonctionnel de celui-ci dans un 
solvant inerte h regard de la reaction, obtenant ainsi un compost de formule 
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R 

N-l-X> 



»26 



N 

I 

CH- 
I 

Y 




\ 

I a<-2-a); 



z) la reduction et la cyclisation d'un intermediaire de formule 



f5 



20 



R 

N-/-X« 



CH- 

I 

Y 




0 O 

nr^*-c-c-r" 



N02 



(xxxm-b) 



25 



dans un solvant inerte h I'^gard de la riaction, obtenant ainsi un compose de formule (l-c-2-a); 
aa) la cyclisation d'un ortho-nitroanilide contenant un groups methylene active approprie de formule 



30 



35 



R 

N-i-X' 

N 
I 

CH— 
I 

Y 



0 

11 




NR^-C-CHj-R" 



N02 



(XXXIV-a) 



dans un solvant Inerte k regard de la reaction, obtenant ainsi un compost de formule 



40 



R 

[1 ' v2 



4S 



N 
I 

CH- 
I 

Y 




R« 



N 



50 



55 



173 



EP 0 371 564 B1 



bb) la cyclisation d'un ortho-anitide de formule 




(XXXIV-b) 



Y 



dans iaquelle P est un groupe activant, dans un solvant inerte k regard de la reaction, obtenant ainsi 

un compost de formule (l-c-2-b); 

cc) la condensation d'un interm^dialre de formule 



R 




(XXX-c) 



avec un acide oxalique HO-C{ = 0)-C( = 0)-0H ou un derive fonctionnel de celui-ci, obtenant ainsI un 
compost de formule 



R 




dd) la condensation d'un orthodlamine de formule 



R . 




(XXX-d) 



avec un acide a-halogeno-acide de formule 
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I 

C-0 

halogeno-CH (XXXVI) 



ou un d^riv^ fonctionnel de celui-ci dans un solvant inerte ^ regard de la reaction, obtenant ainsi un 
compost de formule 




ee) la reduction d'une ortho-nitrophenylglyclne substitute de formule 



R 

N-/-X' 



CH- 

I 

Y 




NO2 



NH-CH-C-CW 



(xxxvn) 



dans un solvant Inerte ^ regard de la reaction, obtenant ainsi un compost de formule 



R 

N-f-X' 
CH— 




<0 
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ff) la cyclisation d'un interm^diaire de formule 



R 

N_CH2-|-CH(0R")j 

X 

^NH (XXXYm) 

I 

Y-CH-Z 



et la d^sulfuration de rinterm^dlaire ainsi obtenu de formule 



R 
N- 



(DO.) . 



Y-CH-Z 



obtenant ainsi un compose de formule 



N- 



I 

Y-CH-Z 



la reaction d'un interm^diaire de formule 
NH-NH 



Y-CH-Z (XL) 



avec la s-triazine, obtenant ainsi un compose de formule 



N a-y): 

Y^CH^Z 

ou 6ventuellement la conversion des composes de formule (i) en Tun ou I'autre des groupes suivant 
connus dans la technique des procedes de transformation, et, si souhaite. la conversion des 
composes de formule (I) en une forme de sel d'addition d'acide non toxique active sur le plan 
therapeutique par traitement avec un acide approprie ou, au contraire, la conversion du sel 
d'addition d'acide en la forme basique libre avec une base; et/ou la preparation de formes 
st^r^ochimiquement isom^res de celui-ci. 
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Revendication pour les Etats contractants sulvants : ES, GR 



1. Proced6 pour preparer un compose chimique ayant la formule 




0) 



un sel d'addition d'acide acceptable sur le plan pharmaceutique de celui-ci ou une forme stereochimi- 

quement isomgre de celui-ci, dans lequel 

-X^ =X2- est un radical bivalent ayant la formule 

-CH = CH- (X), 

-CH = N- (y), ou 

-N = CH- (z); 

R est un atome d'hydrogene ou un groupe alkyle en Ci a Ce; 

Y est un atome d'hydrogene, un groupe alkyle en Ci a Cio, cycloalkyle en Ca a C? Ar\ Ar2-alkyle(en 
Ci ii(k), alc^nyle en Ca St Ce ou alcynyle en C2 ^ Cg; 
Z est un radical de formule 



dans laquelle 

B\ R* et sent chacun ind^pendamment un atome d'hydrogfene, un groupe alkyle en Ci a Ce ou 
Ar2-alkyle{en Ci i Cs); 

R2, R5 , r8 et R^2 sQnt chacun ind^pendamment un atome d'hydrogfene, un groupe alkyle en Ci Cb 

ou Ar^; 

R3, R6 et R^^ sont chacun ind^pendamment un atome d'hydrogfene, ou un groupe alkyle en Ci hCs \ 
R' et R3 sont chacun ind^pendamment un atome d*hydrog^ne, un radical alkyle en Ci h Cs, alkyloxy 
en Ci k(k, halog^no, amino, ou mono ou di(alkyl en Ci k C6)amino; ou 
Z est un radical de formule 



(a-1) 



(a-2) 



(a-3) 



(a^) 
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R«5 



(b-l) 



(b-2) 



(b-3) 




dans laquelle 

R^^ et sont chacun independamment un atome d'hydrogene. un radical halogeno, alkyle en Ci 
a Cs, trifluoromethyle, alkyloxy en Ci a Ce, Ar^, Ar2-alkyle(en Ci a Cs), amino ou mono- ou di(alkyl en 

Ci a C6)amino; 

R^*, R^^ et R2^ sont chacun independamment un atome d'hydrogene, un groupe alkyle en Ci ^ Cg, Ar^ 
ou Ar2-alkyle(en Ci i Cs); 

R^5 , R^^ et R2° sont chacun independamment un atome d'hydrogene, un groupe alkyle en Ci i Cs ou 

Ar2-alkyle(en Ci k Ck)\ 

est un atome d'hydrogfene R^^ est un atome d'hydrogene, un groupe alkyle en Ci & Ce . Ar^-alkyle- 
(en Ci a Ce). amino ou mono(alkyl en Ci a Ce) amino; 
X3 est O ou S ; ou 
Z est un radical de formule 




dans laquelle 

R2* est un atome d'hydrogene, d'halogene, un groupe alkyle en Ci a Ce, alkyloxy en Ci en Cg. amino, 

mono- ou di(alkyl en Ci e Cs )amino, Ar^ ou imidazolyle; 

R25 est un atome d'hydrogene, un groupe alkyle en Ci e Ce ou Ar^; 

R26 p3o 5Qp^ chacun independamment un atome d'hydrogene, un groupe alkyle en Ci e Cs, Ar^- 
alkyle(en Ci e Cg), un groupe amino, ou mono(alkyl en Ci a Cg) amino; 

R27 et R31 sont chacun independamment un atome d'hydrogene, un groupe alkyle en Ci e Cg, Ar\ 

alkyl(en Ci a Cs)carbonyle, Ar^-carbonyle, alkyl(en Ci a Cs )oxycarbonyle, carboxyle, alkyl(en Ci e Cg)- 
oxycarbonyle-alkyle(en Ci a C4^). aminocarbonyle ou cyano; 

R28 . R29 , R32 et R34 gont chacun independamment un atome d'hydrogene, un groupe alkyle en Ci e Cg 
ou Ar2-alkyle(en Ci e Cg ); 
n vaut O ou 1 ; et 

Ar^ est un groupe phenyle, phenyle substitue. naphtaienyle, pyridinyle, imidazolyle, triasolyle, thienyle. 
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furanyle ou thiazotyle et Ar^ est un groupe ph^nyle ou phenyls substitu^; ledit groupe ph^nyle substltu§ 
en Ar^ ou Ar^ etant un groupe ph^nyle substitu^ avec 1. 2 ou 3 substituants choisis chacun 
independamment parmi les radicaux halogeno, hydroxy, trifluoromethyle, alkyle en Ci k(k, alkyloxy en 
Ci k (k, cyano. amino, mono- et di(alkyle en Ci k Ce)amino. nitro. carboxyle. formyle et alkyl(en Ci k 
C6)oxycarbonyle, caract^rise par: 

a) la N-alkylation d'un azole de formule (II) ou d'un sel de metal alcalin de celui-ci 



N-l-X' 

> 



(n) 



dans laquelle R, X\ sent tels que definis sous la formule (I) avec un 66m6 de quinoline, de 
quinollnone, de quinazoline ou de quinoxallne de formule 

W-CH-Z (III) 
Y 

dans laquelle Y et Z sont tels que definis sous la formule (I) et W repr^sente un groupe quittant 
r^actif; 

b) la N-alkylation d'un azole de formule 

R 

P'-N-/ 



N 

dans laquelle R est tel que d^fini sous la formule (I) et repr^sente un groupe protecteur avec un 
d^riv^ de quinoline, quinolinone, quinazoline ou quinoxallne de formule 

W-CH-Z (III) 
I 

Y 

dans laquelle Y et Z sont tels que definis sous la formule (I) et W repr^sente un groupe quittant 
r4actlf, obtenant ainsi un compost de formule 



R 

o 



Y-CH-Z 
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c) I'endo-N-alkylation d'un azole de formule 




dans laquelle R est tel que d^fini sous la formule (I) avec un d6riv6 de quinoline. quinolinone, 
quinazollne ou quinoxallne de formule 

W-CH-Z (III) 
I 

Y 



dans laquelle Y et Z sont tels que d6finls sous la formule (I) et W repr6sente un groupe quittant 
r^actif, la d^amination ultdrieure du sel de triazolium ainsi obtenu, 



IT' 

N, 



R 



L Y- 



N 
I 

-CH 



-Z J 



W 



pr^parant ainsi un compost de formule 




d) la reaction d'un compost de formule 

OH 



Y 



avec un r^actif de formule 
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=N 



X2=X> 



10 



dans un solvant approprie; 

e) I'alkylation r^ductrice d'une cdtone ou d'un aldehyde de formule 



O 
II 



(vn) 



15 



avec un azole de formule 



20 



N 
H 



(D) 



25 



en agitant et en chauffant les reactifs dans de I'acide formique ou des formamides en presence d'un 
catalyseur acide; 

f) la cycllsation d'un intermSdiaire de formule 



30 



35 



R 

II 

.X^ 



N 
I 

CH- 




NR»-C-CHR^-C^r3 



OX) 



40 en presence d*un acide, obtenant ainsi un compost de formule 



45 



50 




55 
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g) la cyclisation d'un interm^diaire de formule 




en presence d'un aclde Lewis appropri6, obtenant ainsi un compost de formule (l-a-1); 
h) la cyclisation d'un intermediaire de formule 




O 

NR^-C-CRi=CR^-0-CiHalkyl 



(XI) 



en presence d'un acide, obtenant ainsi un compost de formule (l-a-1); 
i) la cyclisation d*un intermediaire de formule 




NHR* 



CR^=CR^-CO0R^^ 



(xn) 



obtenant ainsi un compose de formule (l-a-1); 
j) la cyclisation d*un intermediaire de formule 




obtenant ainsi un compose de formule 
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k) la cyclisation d'un intermSdiaire de formule 



o 

a 



N 
I 

CH- 




N»CR'-CHR«-C-R» 



cm) 



en presence d'un agent de d^shydratation, obtenant ainsi un compost de formule 




a-a-3) ; 



I) la condensation d'une aniline de fonnnule 



R 

N-l-X' 

N 




NHj 



(vm) 



avec un dl^ment de synthase non satur^ en a-/3 de fornnule 
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II 

I 



(XV) 



en presence d'un acide et d'un agent oxydant doux. obtenant ainsi un compost de formule (l-a-3): 
m) la condensation d'une ortho-acylaniline de formule 



R 

N-/-X' 



N 

CH- 




C-R« 

II 

O 



(XVI) 



avec une cetone ou un aldehyde de formule 



(XVD) 



obtenant ainsi un compost de formule (l-a-3); 
n) la cyclisation d'un interm^diaire de formule 



R 

N-I-Xl 



N 
I 

CH- 




O 
II 



N=CR"-CHR"-C-0-CMal]cyl 



(XVm) 



en presence d'un agent de d^shydratation approprii, obtenant ainsi un compost de formule 




a-a-4-a) ; 
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o) la cyclisation d'un intermgdiaire de formule 



R 

N-I-X' 

W I II 



II 
N 




CH2-NHR'* 



(XDC) 



avec un acide carboxylique de formule 

O 

13 " 
R-^-^ - C - OH 



{XX) 



ou un 66nv6 fonctionnel de celul-cl dans un solvant Inerte k regard de la reaction, obtenant ainsi un 
compost de formule 



R 




p) la cyclisation d'un interm^diaire de formule 



R 

N-/-X' 
N 

Y-CH- 




O 
II 

NH-C-R'' 



CHi-NHR'^ 



(XXI) 



dans un solvant inerte h I'^gard de la reaction, obtenant ainsi un compost de formule (l(b-1); 
q) la cyclisation d'un interm^diaire de formule 



R 

N-/-X' 



NHR 



15 



(XK-a) 



CH2-NHR 



16 



avec un r^actif de formula L-C( = X^)-L (XXII) dans laquelle L reprSsente un groupe r^actif quittant 
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et est un atome d'oxyg§ne ou de soufre, obtenant ainsi un compost de formule 



R 




r) la reaction et la condensation d'un interm^diaire de formule 



N-/-X' 
N 

Y-CH- 




n 



CH=NR'« 



(xxni) 



dans laquelle repr^sente un groupe quittant r^actif dans un solvent inerte h regard de la reaction 
et en presence d'un agent r^ducteur, obtenant ainsi un compost de formule (l-b-2); 
s) la reaction d'un Intermddiaire de formule 




avec de I'ammoniac dans un soh/ant inerte i regard de la reaction, obtenant ainsi un compost de 
formule 



R 




a-b-3) ; 
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t) la condensation d*un interm^diaire de formule 




dans laquelle represents un groups quittant avec de 
rammoniac, obtenant ainsi un compost de formule 




u) ia cyclisatlon d*un Interm^diaire de formule 



R 




(XXVI) 



en presence d'un agent de deshydratation, obtenant un compost de formule (l-b-4); 
v) la condensation d'un intsrm^diaire de formule 



R 




pcxvn) 



II 



avec un r^actif de formule L-C( = X3).L (XXII) dans un solvant inerte a regard de la reaction, 
obtenant ainsi un compost de formule 
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R 




w) la cyclisation d'un interm^diaire de formule 




(xxvm) 



avec un acide carboxylique de formule R^^-COOH (XXIX) ou un d6r\y6 fonctionnel de celui-ci; 
obtenant ainsi un compost de formule 




x) la condensation d'une ortho-benz^nediamine de formule 




avec une 1,2-diceton8 de formule R2'*-«-C( = 0)-C{ = 0)-R25 (XXXI) dans un solvant inerte h 
regard de la reaction obtenant ainsi un compost de formule 
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R 




y) la cyclisation d'une ortho-diamine substitute (IH-azol-lylmtthyl) de formule 



R 




pcxx-b) 



Y 



avec un a-c6to-acide de formule HO-C( = 0)-C( = 0)-R2^ ou un derive fonctionnel de celui-ci dans un 
solvant inerte k regard de la reaction, obtenant ainsi un compose de formule 



R 




a<-2-a); 



2) la reduction et la cyclisation d'un intermediaire de formule 




dans un solvant inerte k regard de la reaction, obtenant ainsi un compost de formule (l-c-2-a); 
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aa) la cyclisation d'un ortho-nitroanilide contsnant un groups methylene active appropri^ de formule 



N-4-X* 



I 

I 

CH- 
I 

Y 



0 
u 




NR"-C-CH2-R" 



NOi 



(XXXIV-a) 



dans un solvant inerte h regard da la reaction, obtenant ainsi un compost de formule 



R 



I 

CH 

I 

Y 



i 



bb) la cyclisation d'un ortho-anilide de formule 



R 

N-J-X' 




(xxxrv-b) 



Y 



dans laquelle P est un groupe activant, dans un solvant inerte a regard de la reaction, obtenant ainsi 

un compose de formule (!-c-2-b); 

cc) la condensation d'un intermediaire de formule 



R 




(XXX-c) 



avec un acids oxalique HO-C( = 0)-C( = 0)-0H ou un derive fonctionnel de celui-ci. obtenant ainsi un 
compost de formule 
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N--X' . 



a-C-3) ; 



dd) la condensation d'un orthodiamine de formule 



R 

N-/-X' 



CH- 
I 

Y 



aNHR» 
(XXXkJ) 
NHR" 



avec un acide a-halogdno-acide de formule 



OH 



C=0 
I 

halogeno-CH 



( XXXVl ) 



ou un derive fonctionnel de celui-ci dans un solvant inerte k regard de la reaction, obtenant ainsi un 
compost de formule 



R 

N-/-X« 



R» 



CH- 
I 

Y 




N^R" 
R» 
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ee) la reduction d'une ortho-nitroph^nylglycine substitute de formule 



R 
N 



CH- 
I 

Y 




NO2 



NH-CH-C-OH 



(xxxvn) 



dans un solvant inerte a i'tgard de la reaction, obtenant ainsi un compose de formule 



N-i-X' 

I 

CH- 
I 

Y 



H 




31 



(I-C4^); 



ff) la cyclisation d'un intermediaire de formule 



N_CH2-|-CH(0R'*h 



R"S 



NH 

I 

Y-CH-Z 



(xxxvin) 



et la dtsulfuration de I'lntermediaire ainsi obtenu de formule 



1 1 



Y-CH-2 



obtenant ainsi un compost de formule 



(DO.) , 



I 

Y~CH-Z 
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gg) la reaction d'un interm^diaire de formula 



NH-NH- 



Y-CH-Z 



(XL) 



avec la s-triazlne, obtenant ainsi un compost de formula 



N- 

N 
I 

Y-CH-2 



Oy); 



ou Eventual lament la conversion des composes de formule (I) en Tun ou Tautre des groupes suivant 
connus dans la technique des proc^d^s de transformation, et, si souhait^, la conversion des 
composes de formule (I) en une forme de sel d'addition d'acide non toxique active sur le plan 
therapeutique par traitement avec un acide appropri^ ou, au contraire, la conversion du sal 
d'addition d'acide en la forme basique libra avec une base; et/ou la preparation de formes 
st^rSochimlquement Isom^res de celui-ci. 
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